
CHAPTER 12

Oxygen
craft. They

OXYGEN-RELATED COMPONENTS

Learning Objective: Upon completion of this chapter, you will be able to
identify, maintain, and perform maintenance on oxygen regulators and
liquid oxygen converters.

regulators are used in all naval air-
supply the aircrew member with the

necessary oxygen to perform all flying duties
under all kinds of conditions. As a PR, you will
maintain, service, and test oxygen regulators and
liquid oxygen converters. This chapter will give
you a basic idea of how a miniature oxygen
regulator functions, as well as a panel-mounted
regulator and a liquid oxygen converter. It will
also cover some of the maintenance that you must
perform. The miniature regulator shown in figure
12-1 is a model 29267-A1, type CRU-79/P, and
this model is manufactured by Bendix Aviation
Corporation. Other models are manufactured
by Clifton Precision, Robert Shaw Controls
Company and ARO Corporation, but all are type
CRU-79/P. They are designed to regulate
100-percent oxygen to the aircrew member
during flight. Table 12-1 contains the leading
particulars for the regulator.

The miniature regulator reduces and regulates
supply oxygen pressure to provide an adequate
amount for breathing under a variety of condi-
tions. It has a safety-pressure feature that
automatically maintains a positive pressure in the
aircrew members mask of 0.50 to 2.5 inches of
water above the surrounding air pressure.
(Inches of water is a means of measuring the
comparatively low pressure used in testing oxygen
regulators.) This positive pressure is maintained
at all altitudes up to and including 34,000 feet.
Above that altitude, the pressure-breathing
feature maintains a positive pressure in the
mask of up to 18.0 inches of water at altitudes
between 34,000 and 50,000 feet, with the positive
pressure increasing in proportion to the altitude.
Miniature regulators can be used routinely up to
approximately 43,000 feet. However, due to
human limitations, miniature regulators should

Figure 12-1.-Miniature oxygen breathing regulator model
29267-A1.

Table 12-1.-Leading Particulars for Miniature Oxygen
Breathing-Regulator Type CR79/P 

not be used above 43,000 feet except for very short
periods.

Miniature regulators are designed for use with
the MBU-14 series oxygen mask as part of the
oxygen system in all aircraft requiring 100-percent
oxygen chest-mounted regulators. Refer to the
NAVAIR 13-1-6.7 manual for personal configura-
tions of the MBU-14 series oxygen mask.
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MAINTENANCE

Maintenance of the type CRU-79/P regulator
is limited to inspection, testing, adjustment of the
pressure breathing aneroid, and tightening of
loose screws. Ensure that antiseize tape is used
on pipe threads. This section contains only the
procedural steps necessary to meet these
requirements.

NOTE: Upon completion of any
maintenance action (for example, inspec-
tion, adjustment, modifications, etc.), be
sure to complete the required maintenance
data collection system forms.

If the regulator fails any inspection or testing
requirements, it must be disposed of in accordance
with any local directives and replaced with a ready
for issue (RFI) component.

The miniature regulator will remain in service
as long as it continues to function correctly and
does not require other than authorized
adjustment.

Procedural steps outlined in this section are
listed under the inspection cycle in which they are
required, and in the sequence in which they
normally occur.

DAILY/PREFLIGHT INSPECTION

The daily/preflight inspection is a visual type
inspection performed by the aircrew member to
whom the regulator is issued, either daily or before
each flight. To perform this inspection, visually
inspect the following:

WARNING

WHEN WORKING WITH OXYGEN,
MAKE CERTAIN THAT CLOTHING,
TUBING FITTINGS, AND EQUIP-
MENT ARE FREE OF OIL, GREASE,
FUEL, HYDRAULIC FLUID, OR ANY
COMBUSTIBLE MATERIALS. FIRE
OR EXPLOSION MAY RESULT WHEN
EVEN SLIGHT TRACES OF COM-
BUSTIBLE MATERIAL COME IN
CONTACT WITH OXYGEN UNDER
PRESSURE.

1. Inlet and outlet connections for security of
attachment. Make sure that all clamps, locknuts,
fittings and screws are tight.

2. The regulator body for dents, scratches,
corrosion, cracks, condition of the nameplate, or
any other damage.

3. Perform a functional test as outlined in the
next inspection (special inspections).

If discrepancies are found or suspected, the
regulator should be taken to the Aviator’s Equip-
ment Branch for the required corrective
maintenance.

SPECIAL INSPECTIONS

Special inspections are required at specified
intervals in addition to the daily/preflight or
calendar inspections. The interval for miniature
oxygen regulators is 30 days. This inspection
consists of a visual inspection and a functional
test, both performed by personnel of the Aviator’s
Equipment Branch. To perform the special
inspection, proceed as follows:

1. Visually inspect the regulator as outlined
in the previous section (daily/preflight).

2. Functionally test the regulator by attaching
the mask, regulator, and delivery tube to a suitable
oxygen supply source. Use a regulator-to-seat hose
for an attachment.

3. Turn on the supply source. There should
be a flow of oxygen through the mask.

4. Don the mask and breathe. There should
be a slight resistance on exhalation. This resistance
is due to the positive pressure feature of the
regulator.

When you finish the special inspection, record
the date and place of inspection in the’ ‘NOTES”
section of the Aircrew Personal Protective Equip-
ment History Card.

CALENDAR INSPECTION

The calendar inspection is performed on all
miniature regulators upon issue prior to being
installed in an in-service personal oxygen
configuration and must be performed on all
miniature regulators in service at least every 90
days.

The calendar inspection consists of a visual
inspection and a bench test. All work must be
done in a clean, dust-free and oil-free area.

VISUAL INSPECTION

To visually inspect the miniature regulator,
proceed as follows:

1. Disconnect the communication connectors.
2. Loosen the hose clamp that holds the

regulator outlet to the mask delivery hose, and
remove the regulator from the hose. Retain the
hose clamp.
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3. Loosen the locknut and remove the
regulator-to-seat kit hose from the regulator inlet.

4. Inspect the regulator inlet and outlet for
foreign objects, dirt, corrosion, dents, cracks, or
other damage.

5. Inspect the regulator body for dents,
cracks, corrosion, the condition of the nameplate,
security of screws and fittings, and for other
obvious damage.

Miniature regulators that fail the visual

BENCH TEST

The bench test and all other tests must
be performed using an Oxygen System Com-
ponents Test Stand, Model 1172AS100. Refer
to chapter 11 of this training manual for
identification of test stand controls and in-
dicators referred to in the bench test procedures
that follow. Do not attempt to perform any
bench test before becoming thoroughly familiar
with the test stand. Use a performance test

inspection or the bench test must be disposed of sheet when performing the “bench test. See
in accordance with any local directives. figure 12-2.

Figure 12-2.—Regulator Performance Test Sheet.
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WARNING

BECAUSE OF POSSIBLE VACUUM
PUMP EXPLOSION, ONLY WATER-
PUMPED NITROGEN, TYPE 1, CLASS
1, GRADE B, (FED. SPEC BB-N-411)
WILL BE USED IN TESTING OXYGEN
REGULATORS. USE ONLY NITRO-
GEN FROM GRAY CYLINDERS
MARKED NITROGEN OIL FREE IN
WHITE LETTERS. TWO 3-INCH WIDE
BLACK BANDS MARK THE TOPS OF
THESE CYLINDERS. OXYGEN TEST
STANDS CONTAIN A MERCURY
MANOMETER. MERCURY IS A
TOPIC METAL. AVOID BREATH-
ING MERCURY VAPORS. AVOID
CONTACT WITH SKIN OR CLOTH-
ING.

OVERLOAD TEST. To perform the overload
test, proceed as follows:

1. Cap the regulator inlet and attach the
regulator outlet to the short hose attached to
piezometer (26) in the chamber. Ensure all test
stand valves are in the secured position, then open
the N2 supply cylinder valve.

NOTE: Ensure the regulator outlet and
piezometer (26) are one inch apart.

2. Using the hose supplied with the test stand,
connect LOW PRESS connection (19) to REF.
TAP connection (21) in the chamber.

3. Ensure the FLOW SELECTOR valve (M)
is in the REGULATOR position.

4. Adjust LOW PRESS. REGULATOR (N)
so that regulated LOW PRESS. gauge (11)
indicates 70 psig.

NOTE: When the in-system leakage
rotameters are used, an inlet pressure of
70 psig will normally be used, as this is the
pressure used to calibrate the rotameters.

5. Place PRESS. SELECTOR valve (D) in the
Hg position.

6. Slowly open LEAKAGE CONTROL valve
(E) until 1.85 inches in Hg is indicated on Hg
manometer (5). Maintain 1.85 inches of Hg for
2 minutes. If no leakage is indicated on HIGH
RANGE LEAKAGE rotameter (B), turn LEAK-
AGE SELECTOR valve (F) to the LOW RANGE
position and check for leakage on the LOW
RANGE LEAKAGE rotameter (7). The max-
imum allowable leakage will be no more than the
allowable leakage for each model shown on the
performance test sheet. If the leakage is excessive,

dispose of the regulator in accordance with your
local directives.

NOTE: A body leakage testis done on the
model 900-002-025-05 regulator only.
Refer to the NAVAIR 13-1-6.4, DEMAND
VALVE LEAKAGE TEST.

WARNING

NEVER BLOCK THE OUTLET OF THE
MINIATURE REGULATOR WHILE A
PRESSURE IS APPLIED TO THE
INLET. THIS WILL SERIOUSLY
DAMAGE THE REGULATOR.

NOTE: If a high reading is encountered
during this test, make sure the pressure
breathing aneroid is not screwed into the
regulator housing too far before disposing
of the regulator. Turn the pressure breath-
ing aneroid counterclockwise out of the
regulator housing and then recheck the
readings.

7. Disconnect the hose from LOW PRESS
connection (19) and REF TAP connection (21) in
the altitude chamber.

8. Uncap the regulator inlet and connect the
regulator inlet to N2 input connection (18) in the
altitude chamber.

9. Ensure PRESS SELECTOR valve (D) is
in the Hg position.

10. Turn on the vacuum pump.
11. Turn INLET PRESS on/off valve (L) to

ON slowly.
12. Using LOW PRESS REGULATOR (N),

apply 110 psig to the regulator inlet. The pressure
will be indicated on N2 INPUT PRESS gauge (27).

13. Open OUTPUT valve (C) to draw a
flow through the regulator, then close valve
(c ) .

14. Place PRESS SELECTOR valve (D) in
H2O position. Observe the PRESS/SUCTION
manometer (4) for 5 minutes. The pressure must
not exceed 2.5 inches of H2O. After the 5 minute
period, read manometer (4) and enter the reading
on the performance test stand. If the leakage is
excessive, dispose of the regulator.

15. Leave the positions of all controls and
connections unchanged.

SAFETY PRESSURE TEST. To perform the
safety pressure test, proceed as follows:

1. Adjust LOW PRESSURE REGULATOR
(N) to 50 psig as indicated on N2 INPUT PRESS
gauge (27).
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CAUTION

OPEN FLUTTER DAMPENER VALVE
(J) 1/4 TURN. IF THE REGULATOR
CAUSES THE FLUID IN PRESS/SUC-
TION MANOMETER (4) TO FLUTTER,
OPEN FLUTTER DAMPENER VALVE
(J) SLOWLY UNTIL THE FLUTTER IS
ELIMINATED. IF AT ALTITUDE
DESCEND TO SEA LEVEL PRIOR TO
OPENING VALVE (J) AS THE PRESS/
SUCTION MANOMETER CAN BE
EASILY OVERLOOKED. WHEN
ASCENDING TO ALTITUDE MAIN-
TAIN AN OUTPUT FLOW OF 6.0
INCHES OF H2O.

NOTE: When increasing flows the inlet
pressure must be adjusted to maintain the
correct inlet pressure on N2 INPUT
PRESS gauge (27).

2. With OUTPUT valve (C) closed, read
PRESS/SUCTION manometer (4) and enter
the reading in the appropriate block on the
performance test sheet.

3. Adjust OUTPUT valve (C) to the
equivalent of 100 lpm as indicated on the OUT-
PUT manometer (1). Read the safety pressure as
indicated on the PRESS/SUCTION manometer
(4) and enter this figure on the performance test
sheet. The safety pressure must not be less than
0.50 nor greater than 2.5 inches in H2O for all
flows.

4. Adjust low-pressure regulator (N) to 90 psig
as indicated on the N2 INPUT PRESS gauge (27).

5. Repeat steps 2 and 3.
6. Close the altitude chamber door.
7. Ensure that REF PRESS SELECTOR

valve (O) is in the ALT. POSITION.

NOTE: A 6.0-inch flow in H2O must be
drawn with OUTPUT valve (C). Open
FLUTTER DAMPENER valve (J) 1/4
turn.

8. If the altitude chamber is inadvertently
taken above the test altitudes, open chamber bleed
valve (K) slowly and descend to the desired
altitudes. Close valve (K).

9. Using VACUUM CONTROL valve (B),
ascend to 34,000 feet as indicated on LOW
RANGE ALTM. (13).

10. Repeat steps 1 through 5.

NOTE: If low safety pressure is en-
countered, dispose of the regulator. If high
safety pressure is encountered at 34,000
feet, before disposing of the regulator
ensure that the pressure breathing has not
cut-in before 35,000 feet giving a false
indication of high safety pressure.

11. Leave the position of all controls and
connections unchanged, and continue to the
pressure breathing test.

PRESSURE BREATHING TEST. To per-
form the pressure breathing test, proceed as
follows:

NOTE: If problems are encountered
during this test, refer to pressure breathing
troubleshooting table 12-2 for adjustment
of the pressure breathing aneroid.

1. Open OUTPUT valve (C)and draw a flow
of 6.0 inches in H2O through the regulator. Using
VACUUM CONTROL valve (B) ascend to 35,000
feet as indicated on the LOW RANGE ALTM.
(13).

Table 12-2.—Troubleshooting (Pressure Breathing Test)

12-5



2. Using LOW PRESS. REGULATOR (N),
adjust the inlet pressure to 90 psig. Close OUT-
PUT valve (C).

3. Read the PRESS/SUCTION manometer
(4). The reading must be between 0.50 and 3.5
in H2O. Enter this reading in the appropriate
block of the performance test sheet.

4. Adjust OUTPUT valve (C) to a flow of
100 lpm and read the PRESS/SUCTION
manometer (4). The reading must also be between
0.50 and 3.5 in H2O. Enter this reading on the
test sheet also.

5. Increase the altitude to 43,000 feet, as
shown on the HIGH RANGE ALTM. (12), and
repeat steps 1 through 3. The readings on
PRESS/SUCTION manometer (4) must be
between 9.2 and 12.5 in H2O.

6. Increase the altitude to 50,000 feet. The
readings must be between 14.0 and 18.0 in H2O
at this altitude.

7. After the completion of this test, leave
OUTPUT valve (C) slightly open, and open
CHAMBER BLEED valve (K) and return to sea
level.

8. Open the chamber door and close valve
(C). Turn off the vacuum pump.

9. Turn ON/OFF valve (L) to OFF, and
remove the regulator from the test stand.

10. Close the N2 supply cylinder and, using
LOW PRESS. REGULATOR (N) and SYSTEM
BLEED valve (S), relieve all the pressure in the
test stand. Secure all the test stand valves.

11. If the aneroid should need adjusting,
loosen the aneroid lockscrew using a .035 Allen
wrench and adjust the aneroid assembly using re-
taining pliers in accordance with the pressure
breathing test troubleshooting table 12-2.

NOTE: Remember we are discussing the
model 29267-A1 regulator only. For other
models of the CRU-79/P miniature
regulator, you must refer to the NAVAIR
13-1-6.4 manual.

After the completion of all the tests, you must
purge the regulator with aviator’s breathing
oxygen for 1 to 3 minutes at 90 psig to the
regulator inlet.

WARNING

NEVER BLOCK THE OUTLET OF THE
MINIATURE REGULATOR WHILE
PRESSURE IS APPLIED TO THE
INLET. THIS WILL SERIOUSLY
DAMAGE THE REGULATOR.

After completion of the oxygen purge, place the
regulator in a plastic bag for storage.

AIRCRAFT PANEL-MOUNTED
REGULATORS

The MD-1, CRU-52/A, CRU-54/A, CRU-
55/A, CRU-57/A, MD2, and CRU-72/A shown
in figures 12-3 and 12-4 are panel-mounted,
automatic, positive pressure diluter demand-type
regulators, and they are used in conjunction with
the pressure breathing type oxygen mask. The
regulators provide 100-percent oxygen, or an
air/oxygen mixture at the correct ratio, depending

Figure 12-3.—Aircraft panel mounted oxygen regulator,
MD-1 (low pressure).

Figure 12-4.-Aircraft panel mounted oxygen regulator,
MD-2 (high pressure).
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on altitude, to the user on demand. The regulators
incorporate an emergency pressure control lever.
During normal operation, the lever is set in the
NORMAL position. A TEST MASK position is
provided to test the oxygen supply function of the
regulators at low altitudes and at ground level.
When in the EMERGENCY position, the
regulators deliver 100-percent oxygen to the user
at a positive pressure. The EMERGENCY
position is used when normal oxygen is suspected
of being inadequate.

The regulators are supplied in two basic
configurations: low pressure (50 to 500 psig
operating pressure range), and high pressure
(50 to 2000 psig operating range). Refer
to table 12-3 for applicable models and part
numbers.

MAINTENANCE

When assigned to an AIMD or a depot-level
maintenance activity, you may be involved in
making repairs to these regulators. When the cost
of repair is more than approximately 75 percent
of the cost of the regulator, it is considered beyond
economical repair.

TURNAROUND/PREFLIGHT/
POSTFLIGHT/TRANSFER
INSPECTIONS

The turn around/preflight/postflight/transfer
inspections consist of a visual type inspection
performed in conjunction with the aircraft
inspection requirements for the aircraft in which

Table 12-3.-Leading Particulars
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the regulators preinstalled. Refer to table 12-4
for assistance in troubleshooting. To perform the
inspection, visually inspect the following:

1. Electrical performance of panel light.
2. Legibility of all markings.
3. Plastic lighting plate for cracks and

discoloration.
4. Low, or improper reading on regulator

pressure gauge.
5. Emergency pressure control lever in

NORMAL position.
6. Diluter control lever in 100-percent

OXYGEN position.
7. Supply control lever in OFF position.
8. Regulator and surrounding area for

freedom from dirt and hydrocarbons.
9. Delivery hose and connector for cuts,

graying, kinking, hydrocarbons and general
condition.

If discrepancies are found or suspected, notify
maintenance control.

If a regulator does not pass your inspection
and the defect cannot be repaired in the aircraft,
remove it and put in a ready for issue (RFI)
regulator. Forward the defective regulator to an
aircraft intermediate maintenance activity that can
fix it.

ACCEPTANCE/SPECIAL/DAILY
INSPECTIONS

The acceptance/special/daily inspections
consist of a visual inspection followed by
a functional test. These inspections and tests
are performed in conjunction with the air-
craft inspection requirements for the aircraft
in which the regulators are installed. These
inspections are performed at the organizational
level by AMEs. However, you should know
what they are supposed to inspect. Refer to
table 12-4 for assistance in troubleshooting.
To perform the inspection, visually inspect
the regulators as you did in the preflight
inspection.

Table 12-4.-Troublesbooting (Daily, Preflight, Special, Turnaround, Transfer and Acceptance Inspections)
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To perform the functional test proceed as
follows:

1. Place the supply valve control lever in the
ON position.

2. Place the diluter control lever in NORMAL
OXYGEN position.

3. Using an oxygen mask and hose assembly,
connect the hose to the quick disconnect. While
at ground level, the regulator will not supply
oxygen from the supply system to the mask. The
emergency pressure control lever must be used in
order to check out the oxygen supply function of
the regulator at low altitudes. (The emergency
lever is spring loaded at the NORMAL position,
and will return to NORMAL when released.)
Place the mask to your face with the regulator
in test mask position and inhale. Proper regulator
operation will be indicated by the flow indicator
assembly showing white during inhalation and
black during exhalation.

4. Hold the emergency pressure control lever
in the TEST MASK position and observe the flow
indicator. The flow indicator should be white,
indicating a flow through the regulator.

Upon completion of the functional test, secure
the regulator as follows:

1. Disconnect the mask from the supply hose.
2. Ensure that the emergency pressure

control lever returns to its NORMAL position.
3. Place the diluter control lever in the

100-percent position.
4. Place the supply valve control lever in the

OFF position.

If any discrepancies are found or suspected,
notify maintenance control. If repairs cannot be
made in the aircraft, replace the regulator and
forward the defective regulator to AIMD for
repairs.

CALENDAR/PHASED/SDLM
INSPECTIONS

You must remove the regulator to give it a
calendar, phased or SDLM (standard depot-level
maintenance) inspection. See applicable Planned
Maintenance System (PMS) publications for
specified intervals. In no case can the interval
exceed 231 days. Upon removing it from the air-
craft, the regulators are visually inspected and sent
to AIMD for bench testing.

Aircraft panel-mounted regulators that fail the
bench test must be repaired. Source, Maintenance
and Recoverability (SM&R) codes define repair-
ability of components and lowest level of
maintenance authorized.

Service Life

Oxygen regulators remain in service for as long
as they function correctly and do not require
excessive repair (exceeds 75-percent of original
cost of regulator). All silicone rubber parts are
replaced whenever a regulator is disassembled for
repair.

Bench Test

Bench tests are performed on aircraft panel-
mounted oxygen regulators prior to being placed
in service, and during the phase/calendar or
SDLM inspection cycle of the aircraft in which
installed. See applicable PMS publications for
specific intervals. The inspection interval must not
exceed 231 days. The regulators are also subjected
to a bench test if malfunction is suspected, and
after repair or replacement of damaged parts.

Bench tests are performed using Oxygen Sys-
tem Components Test Stand, Model 1172AS100,
in accordance with NAVAIR 13-1-6.4. Because
of the complexity of the 1172AS100 test stand,
it is essential that the operator become thoroughly
familiar with the test stand prior to performing
bench tests.

NOTE: Nitrogen supply cylinders used in
testing oxygen components are 80 cubic
feet and contain a maximum pressure of
2000 ± 200 psig. For tests requiring
pressures of 1800 psig, use highest available
pressure, but in no case can this pressure
be less than 500 psig.

Inward Leakage Test

By applying 9.0 inches (H2O) of suction to the
regulator outlet, you are testing the regulator to
be leaktight. If a leak is present, it could effect
other tests covered in the chapter. It could also
prevent the aircrewman from receiving 100-percent
oxygen by allowing ambient air to enter the
regulator.

To perform the inward leakage test, proceed
as follows:

1. Ensure that all test stand valves are closed,
then open N2 supply cylinder valve.
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2. Place the regulator supply control valve
lever in the OFF position, and the diluter control
lever in the 100-percent OXYGEN position.

3. Ensure that the regulator emergency
pressure control lever is in the NORMAL
position.

4. Mount the adapter supplied with the test
stand (NAVAIR Drawing No. 1172AS136), and
connect the regulator outlet to the N2 INPUT
connection in the altitude chamber.

5. Connect a line from the LOW PRESS
connection to REFERENCE TAP in the altitude
chamber. Plug the rubber hose attached to the
piezometer by using the piezometer plug supplied
with the test stand. Ensure that the LOW
PRESSURE REGULATOR is not loaded. This
will prevent N2 supply cylinder pressure from
passing onto the INLET PRESSURE ON/OFF
valve which could damage the test item or injure
the test stand operator.

6. Turn the INLET PRESSURE ON/OFF
valve to the ON position. The vacuum vent must
be opened one to two turns when you operate the
vacuum pump. Turn the vacuum pump on.

7. Turn the PRESSURE SELECTOR valve
to the H2O position, and fully open the
LEAKAGE CONTROL valve.

8. Ensure that the LEAKAGE SELECTOR
valve is in the HIGH RANGE position.

9. The leakage rotameter is calibrated with
an applied pressure of 70 psig. The inward leakage
test requires that a suction of 9.0 in H2O be
applied to the regulator outlet and the rotameter.
This pressure difference (9.0 in H2O vice 70 psig)
creates a wide variance between actual leakage and
indicated leakage. The maximum allowable
leakage for the inward leakage test is 200 cubic
centimeters per minute, and is displayed as 740
ccm on the high range leakage rotameter.

NOTE: Because of labeling on gauges, the
abbreviation ccm is used in this text. Since
the cubic centimeter has been replaced by
the milliliter, this abbreviation should be
ml/min instead of ccm. The proper
abbreviation may appear on later equip-
ment and newer technical manuals.

Slowly open the OUTPUT valve until 9 inches
o f  H2O  s u c t i o n  i s  i n d i c a t e d  o n  t h e
PRESSURE/SUCTION manometer. Any leakage
will be displayed on the HIGH RANGE
LEAKAGE rotameter. The maximum allowable
indicated leakage reading is 740 ccm (actual 200
ccm). Record the indicated leakage on the
Performance Test Sheet.

10. Close the OUTPUT valve and the
LEAKAGE CONTROL valve. Turn the vacuum
pump OFF. Turn the INLET PRESSURE
ON/OFF valve to the OFF position.

Table 12-5A.—Troubleshooting (Inward Leakage Test)
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11. Disconnect the line from the LOW
PRESSURE connection and REF. TAP in the
altitude chamber. Disconnect the regulator outlet
from N2 INPUT connection, and remove the plug
from the piezometer.

12. If excessive leakage is indicated, locate the
probable cause by using troubleshooting chart,
table 12-5A.

Outlet Leakage Test

To perform an outlet leakage test, proceed as
follows:

1. Place the regulator supply valve control
lever in the ON position.

2. Ensure that the diluter control lever is in
the 100-percent OXYGEN position.

3. Place the emergency pressure control lever
in the NORMAL position.

4. Mount the regulator on a horizontal plane
in the test chamber. Connect the regulator inlet
to the N2 INPUT connection (18) inside the
altitude chamber.

5. By using the LOW PRESSURE REG-
ULATOR, apply 150 psig to the regulator inlet.

6. Slowly turn the INLET PRESSURE
ON/OFF valve to ON.

7. Activate the emergency pressure control
lever to allow a flow through the regulator, then
return the lever to its NORMAL position.

8. Draw a film of leak detection compound
(MIL-L-25567) across the regulator outlet. The
film should not advance more than 1/2 inch in
10 seconds. If the film advance is more than
allowable, repeat the test three or four times.
(Distention could be caused by difference in
temperature between inside and outside of
regulator.)

9. If the film advance continues to be more
than allowed, locate the probable cause by using
the troubleshooting chart, table 12-5B.

10. Relieve pressure on the regulator by back-
ing out on the LOW PRESSURE REGULATOR.

OXYGEN SUPPLY VALVE LEAKAGE
TEST.— If the supply pressure could not be shut
off, until a demand was placed on it, a pressure
buildup could be created. It could damage the
regulator hose or mask and possibly injure the
crewmen. To perform the oxygen supply valve
leakage test with the regulator still mounted in the
chamber, proceed as follows:

1. Place the regulator oxygen supply valve
lever in the OFF position.

Table 12-5B.—Troubleshooting (Outlet Leakage Test)
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2. Place the emergency pressure control lever
in the EMERGENCY position.

3. Using HIGH PRESSURE REGULATOR,
apply pressure specified in table 12-6 to the
regulator inlet. Slowly turn the INLET
PRESSURE ON/OFF valve to ON.

4. Draw a film of leak detection compound
(MIL-L-25567) across the regulator outlet fitting.
As in the last test, see if there is any distention
of the film.

5. There is no allowable leakage. If leakage
is  noted ,  l ocate  probable  cause  us ing
troubleshooting chart, table 12-7.

6. Place the emergency control lever in the
NORMAL position.

OVERALL LEAKAGE TEST.— Test, by
trapping pressure in the regulator, for any leakage
anywhere on or in the regulator. Perform the
overall leakage test first with diluter lever in its
100-percent OXYGEN position, and then repeat
it with the lever in the NORMAL OXYGEN
position.

1. Place regulator oxygen supply valve lever
in the ON position, and emergency pressure
control lever in the NORMAL position.

2. By using test stand HIGH PRESSURE
REGULATOR, apply pressure specified in table
12-8 to regulator inlet.

3. Turn INLET PRESSURE ON/OFF valve
to OFF. Leave the regulator oxygen supply valve
lever in the ON position.

4. Leakage will be indicated on the regulator
pressure gauge. Allowable leakage should not
exceed 60 psig over a 2-minute period. Repeat the
test with the diluter lever turned to NORMAL
OXYGEN.

Table 12-6.—Inlet Pressure (Oxygen Supply Valve Leakage
Test) 
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5. If allowable leakage is exceeded, locate the
probable cause by using the troubleshooting chart,
table 12-9.

6. Turn the HIGH PRESSURE REGULA-
TOR to VENT.

7. Bleed the regulator by placing the emer-
gency pressure control lever in the EMERGENCY
position. Return the lever to NORMAL.

8. Bleed the test stand using the SYSTEM
BLEED valve.

REGUI.ATOR PRESSURE GAUGE SCALE
AND ERROR TEST.— This test ensures that the
pressure gauge is operating properly and within
tolerance. To perform the regulator pressure
gauge scale and error test, proceed as follows:

1. Turn the INLET PRESSURE ON/OFF
valve to ON. The LOW PRESSURE REGULA-
TOR can only be used when applying pressures
below the gauge guard setting (165 to 175 psig)
to an item under test. For pressures above the
gauge guard setting, the HIGH PRESSURE
REGULATOR must be used.

2. Using LOW PRESSURE REGULATOR
(N), slowly increase the pressure to each test
pressure in 100 psig increments and below, as
specified in table 12-6. Record the regulator
pressure gauge readings twice, once before and
once after tapping regulator pressure gauge.

3. Check the tolerance by comparing the
regulator pressure gauge reading with the test
stand INPUT PRESSURE gauge.

4. Back out on the LOW PRESSURE
REGULATOR.

5. Continue the test for 500 psig pressure by
using the HIGH PRESSURE REGULATOR.

6. Turn the HIGH PRESSURE REGULA-
TOR to VENT.

7. Bleed the test standby using the SYSTEM
BLEED valve. Bleed the regulator using the
emergency pressure control lever.

OUTWARD LEAKAGE TEST.— In per-
forming this test, the relief valve is not covered.
The allowable leakage through this valve at 17.0
inches H2O is included in the maximum allowable
leakage of 120 ccm.

NOTE: This text uses the abbreviations
lpm for liters per minute. Newer equipment
and technical manuals may use the correct
abbreviation, which is L/min.



Table 12-7.-Troubleshooting (Oxygen Supply Valve Leakage Test)

Table 12-8.-Inlet Pressure (Overall Leakage Test) With the regulator still mounted in the
chamber, proceed as follows:

1. Place the regulator supply valve control
lever in the OFF position, and the diluter control
lever in the NORMAL OXYGEN position.

2. Connect the regulator outlet to the
piezometer in the altitude chamber.

3. Connect a line from the LOW PRESSURE
connection to the REFERENCE TAP inside the
chamber.

4. Turn the test stand INLET PRESSURE
ON/OFF valve to the OFF position.

Table 12-9.-Troubleshooting (Overall Leakage Test)
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5. Adjust the LOW PRESSURE REGULA-
TOR until  70 psig is indicated on the
REGULATED LOW PRESSURE gauge.

6. Turn the PRESSURE SELECTOR valve
to the H2O position, and slowly open the
LEAKAGE CONTROL valve until 17.0 inches
of H2O is indicated on PRESSURE/SUCTION
manometer. By adjusting the LEAKAGE CON-
TROL, you maintain 17.0 inches of H2O indica-
tion throughout this test.

7. If no leakage is indicated on the HIGH
RANGE LEAKAGE rotameter, turn the LEAK-
AGE SELECTOR valve to the low range posi-
tion, and check for an indication of leakage on
the low RANGE LEAKAGE rotameter.
Allowable leakage is 0.12 lpm (120 ccm).

8. Switch the LEAKAGE SELECTOR valve
to HIGH position, and close the LEAKAGE
CONTROL valve.

9. Repeat steps 6, 7, and 8 with the diluter
control lever in the 100-percent OXYGEN
position.

10. If leakage is excessive, locate its probable
cause using troubleshooting chart, table 12-10.

SECOND STAGE RELIEF VALVE TEST.—
To perform the second stage relief valve test,
proceed as follows:

1. Turn the PRESSURE SELECTOR valve
to the Hg position, and place the FLOW
SELECTOR valve in the CONTROLLER
position.

2. Ensure the diluter control lever is in the
100-percent OXYGEN position.

3. Using the VENT PRESSURE valve, slowly
apply 3 inches of mercury to the regulator outlet.
The regulator relief valve should be venting at
least 45 lpm, as indicated on the vent flow
manometer.

4. Close the VENT PRESSURE valve and
bleed the pressure down to 0 in Hq using VENT
AMBIENT valve. Close the valve.

Table 12-10.—Troubleshooting (Outward Leakage Test)
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5. Turn the FLOW SELECTOR valve to the
REGULATOR position and close the VENT
AMBIENT valve.

6. Slowly move the PRESSURE SELEC-
TOR valve to the H2O position.

7. Turn the LEAKAGE SELECTOR valve
to the LOW position.

8. Open the LEAKAGE CONTROL valve.
Apply and maintain 17.0 inches of H2O to
regulator outlet. Maximum allowable leakage is
0.12 lpm (120 ccm).

9. Close the LEAKAGE CONTROL valve.
10. Back out on the LOW PRESSURE

REGULATOR and bleed the pressure with the
SYSTEM BLEED valve.

11. Turn the LEAKAGE SELECTOR valve
to the HIGH RANGE position.

12. If excessive leakage is found, locate the
probable cause using the troubleshooting chart,
table 12-10. If the relief valve does not vent, locate
the probable cause by using the troubleshooting
chart, table 12-11.

FLOW SUCTION TEST.— This test deter-
mines how much suction will be required by the
user to achieve or receive a given amount of
oxygen or air/oxygen mixture through the
regulator. To perform the flow suction test,
proceed as follows:

1. Disconnect the hose from the LOW
PRESSURE connection and REFERENCE TAP
connection inside the altitude chamber.

2. Turn vacuum pump ON.
3. Ensure that the PRESSURE SELECTOR

Valve is in the H2O position.

4. Ensure that the regulator diluter control
lever is in the 100-percent OXYGEN position.

5. Ensure that the INLET PRESSURE
ON/OFF valve is ON.

6. Ensure that the regulator supply valve
control lever is in the ON position.

7. By using the LOW PRESSURE REGU-
LATOR, set the inlet pressure at each inlet pres-
sure specified on the Performance Test Sheet.

8. By using the OUTPUT valve, set flows
specified in the Performance Test Sheet on
the OUTPUT manometer. Readings must be
recorded with the regulator diluter control lever
in both NORMAL and 100-percent OXYGEN
positions for each outlet flow specified on the
Performance Test Sheet. Suction values will be
displayed on PRESSURE/SUCTION manome-
ter. With no suction on the regulator (OUTPUT
valve closed), maximum flow through regulator
should not exceed 0.01 lpm. This will cause a
slight rise in the PRESSURE/SUCTION ma-
nometer reading. Record readings on the
Performance Test Sheet.

9. Close OUTPUT valve.
10. If the regulator fails the flow suction test,

locate the probable cause by using the
troubleshooting chart in table 12-12.

Table 12-11.—Troubleshootig (Second Stage Relief Valve Test)

Table 12-12.—Troubleshooting (Flow Suction Test)
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OXYGEN RATIO TEST.— This test deter-
mines the amount of oxygen mixed with ambient
air up to 32,000 feet where 100-percent oxygen
will be automatically delivered to the user. To
perform the oxygen ratio rest, proceed as follows:

1. Ensure that the regulator supply valve
control lever is in the ON position, and the diluter
control lever is in the NORMAL OXYGEN
position.

2. By using the LOW PRESSURE REGULA-
TOR, apply 150 psig to the regulator inlet. Slowly
open the VACUUM CONTROL valve (B1) and
observe the PRESSURE/SUCTION manometer.
If a rapid increase in pressure is indicated, close
down on VACUUM CONTROL valve (B1) until
pressure stabilizes. This rapid increase of pressure
shown on PRESSURE/SUCTION manometer is
caused by too fast a rate of climb in the altitude
chamber. Maintain 3.0 inches of H2O on the
OUTPUT manometer with OUTPUT valve while
“ascending to altitude.”

3. Using VACUUM CONTROL valve (B1),
ascend to the first test altitude shown on the
Performance Test Sheet.

4. Set the output flows specified in the
Performance Test Sheet with OUTPUT valve, and
stabilize altitude with INPUT valve.

5. Read all readings on the INPUT manome-
ter, and record all readings on the Performance
Test Sheet.

6. Continue the test for each specified altitude
and output flow shown on the Performance Test
Sheet.

7. Close OUTPUT valve and INPUT valve.
Descend to 27,000 feet using CHAMBER BLEED
valve.

8. If oxygen ratio test was satisfactory,
proceed to make the safety pressure and pressure
breathing test. If indicated input flows are not
within limits, an aneroid closure test must be
performed. The aneroid closure test is performed
only if regulator fails the oxygen ratio test.

ANEROID CLOSURE TEST.— The aneroid
closure test is preformed only if the regulator fails
the oxygen ratio test. To perform the aneroid
closure test, proceed as follows:

1. Descend to 25,000 feet by using the
CHAMBER BLEED valve.

2. Ensure that the inlet pressure is as specified
on the Performance Test Sheet.

3. Setup a flow of 5.0 inches of H2O on the
OUTPUT FLOW manometer with OUTPUT
valve.

4. The aneroid closes between 28,000 and
32,000 feet, as indicated by no further advance
in altitude on the LOW RANGE altimeter.

5. Close the OUTPUT valve and descend to
sea level by using the CHAMBER BLEED valve.

6. If the regulator fails aneroid closure test
and/or oxygen ratio test, locate probable cause
using troubleshooting chart, table 12-13.

SAFETY PRESSURE AND PRESSURE
BREATHING TEST.— This test determines if
100-percent oxygen is being delivered to the user
through the regulator between 30 and 50,000 feet.

Table 12-13.—Troubleshooting (Oxygen Ratio/Aneroid Closure Tests)
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To perform the safety pressure and pressure
breathing test, proceed as follows:

1. By using the LOW PRESSURE REGULA-
TOR, apply 150 psig to the regulator inlet. If
chamber altitude is not at 30,000 feet, adjust the
altitude by using VACUUM CONTROL valve
(B1) to increase or CHAMBER BLEED valve to
decrease altitude.

2. Using the OUTPUT valve, draw flows of
0, 40, and 85 lpm through the regulator. Delivery
pressure must be within limits shown on Regulator
Performance Test Sheet. Maintain 3.0 inches of
H2O on output manometer with OUTPUT valve
while ascending to altitude. The reading for 0 lpm
must also be recorded at each test altitude.

3. Repeat step 2 for each altitude shown on
the Performance Test Sheet.

4. Close the OUTPUT valve and descend to
sea level by using CHAMBER BLEED valve.

5. If the safety pressure breathing flows are
not within limits, locate the probable cause
using troubleshooting chart, table 12-14. 

BLINKER ASSEMBLY TEST.— This test
ensures that the blinker operates correctly with
a demand placed on the regulator. To perform
the blinker assembly test, proceed as follows:

1. Ensure that diluter control lever is in the
NORMAL OXYGEN position.

2. By using the LOW PRESSURE REGULA-
TOR, apply 150 psig to the regulator inlet.

3. Using OUTPUT valve draw a 20 lpm
through the regulator. The blinker must open
fully.

4. Reduce output flow to 8 lpm and place
the diluter control lever in the 100-percent
OXYGEN position. The blinker must remain fully
open.

5. Close OUTPUT valve. The blinker should
close immediately.

6. Close the altitude chamber door. Ascend
to altitude while maintaining 3.0 inches of H2O
on the OUTPUT manometer with the OUTPUT
valve.

7. By using the VACUUM CONTROL valve
(B1) ascend in altitude until 17.0 inches of H2O
is indicated on the PRESSURE/SUCTION
manometer.

8. Open OUTPUT valve and draw a flow of
12 lpm through the regulator. The blinker should
be fully open. Close OUTPUT valve and the
blinker should close immediately.

9. Descend to sea level using the CHAMBER
BLEED valve.

10. Adjust or replace improperly functioning
blinkers.

EMERGENCY PRESSURE TEST.— Deter-
rnine how much pressure is supplied to the user
on emergency pressure. To perform the emergency
pressure test, proceed as follows:

1. Ensure the diluter control lever is in the
NORMAL OXYGEN position.

2. By using the LOW PRESSURE REGULA-
TOR, apply 150 psig to the inlet of the regulator.

3. Open the OUTPUT valve and draw a 10
lpm flow through the regulator.

Table 12-14.—Troubleshooting (Safety Pressure/Pressure Breathing Test)
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4. Place the emergency control lever in the
EMERGENCY position. Pressure indicated on
PRESSURE/SUCTION manometer should read
2.0 to 4.0 inches of H2O .

5. Adjust the OUTPUT valve to draw 80
lpm through the regulator.

6. Place the diluter control lever in the
100-percent OXYGEN position. Pressure at outlet
of regulator, as indicated on PRESSURE/
SUCTION manometer, should be no less than 1.0
inches of H2O.

7. Close the OUTPUT valve. With zero
flow, outlet pressure should not exceed 5.5 inches
of H2O .

8. Adjust the output to 10 lpm. Hold the
emergency pressure control lever in TEST MASK
position. The output flow indicated on the
PRESSURE/SUCTION manometer should be
6.0 to 16.0 inches of H2O.

9. Close the OUTPUT valve. With zero flow,
outlet pressure should not exceed 17.5 inches of
H2O. Release the emergency pressure control
lever. If the regulator fails, adjust the emergency
pressure control lever stem to obtain 3.0 to 4.0
inches of H2O at 10 lpm first, then compensate
for excessive pressure drop at 80 lpm flow with
the elastic stop nut.

10. If the emergency pressure flows are not
within tolerance, locate the probable cause by
using the troubleshooting chart, table 12-15.

11. Close the N2 supply cylinder valve, by
using the LOW PRESSURE REGULATOR and
SYSTEM BLEED valve, relieve all pressure in the
test stand. Secure all test stand valves.

12. Test stand operator and CDI must sign
the Performance Test Sheet. The original, or a

copy of the Performance Test Sheet is forwarded
to the operational custodian of the regulator.

LIQUID OXYGEN CONVERTERS

The liquid oxygen converter assembly dis-
cussed in this chapter is a GCU-24/A, P/N
10C-0016-10 (fig. 12-5) manufactured by Essex
Cryogenics, Inc. (FSCM 19062). Information
concerning other types can be found in NAVAIR
13-1-6.4. The converter assembly is designed to
store and convert liquid oxygen (LOX) into
gaseous oxygen for the aircrewman during flight.
Table 12-16 contains the leading particulars for
the converter assembly.

Oxygen in its liquid state (approximately
–297 °F or –182 °C) is stored in a spherical
assembly consisting of inner and outer shells
separated by an annular space. The annular space
is evacuated to create a vacuum. This prevents the
transmittal of heat through the annular space. The
thermos bottle effect created retards heating and
eventual conversion of LOX to gaseous oxygen.
Valves, tubing, and fittings incorporated in the
converter assembly convert LOX to gas and direct
its flow at a controlled rate.

CONFIGURATION AND FUNCTION

The type GCU-24/A Liquid Oxygen Con-
verter Assembly (P/N 10C-0016-10) consists of
a sphere assembly, buildup and vent valve, relief
valve, pressure closing valve and associated
tubing and fittings. A capacitance-type probe
assembly, which sends an electrical signal to a

Table 12-15.—Troubleshooting (Emergency Pressure Test)
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Table 12-16.—Leading Particulars for Liquid Oxygen Con-
verter Assembly, Type GCU-24/A, P/N 10C-0016-10

Figure 12-5.—Liquid oxygen
GCU-24/A, P/N

converter assembly, type
1OC-OO16-1O.

liquid oxygen quantity gauge located in the air-
craft, is incorporated within the sphere assembly.
The quantity gauge indicates the amount of LOX,
in liters, contained in the converter.

Operation and performance characteristics of
the GCU-24/A converter assembly (P/N
10C-0016-10) are as follows:

1. The converter is filled by attaching the
LOX servicing trailer filler valve to the filler port
of the fill, buildup, and vent valve on the
converter. When attached, the servicing trailer
filler valve depresses the nosepiece and valve
poppet of the fill, buildup, and vent valve. This
automatically puts the converter into the fill mode
(fig. 12-6). Figure 12-7 shows the converter
installed in an aircraft.

2. With the poppet depressed, the fill and vent
ports of the valve are opened, and the buildup
port is closed. This condition allows gas pressure
built up in the inner sphere to vent to the
atmosphere. As pressure is vented, LOX in the
servicing trailer (which is at a greater pressure-30
psig), flows through the fill, buildup, and vent
valve and into the converter.

3. As the LOX level rises in the sphere,
pressure created by vaporization of liquid due to
heat, turbulence, etc., is vented to the atmosphere.
The converter is considered full when LOX flows
in a steady stream from the overboard vent line
quick disconnect.

4. When the converter is full and the servicing
trailer filler valve is disconnected, the nosepiece
and poppet of the fill, buildup and vent valve
return to the extended position (fig. 12-6). This
automatically puts the converter into the buildup
and supply mode by closing the fill and vent ports
of the vaIve, and opening the buildup port.

5. In the buildup and supply mode (fig. 12-6),
LOX is forced out of the bottom of the inner
sphere and into the buildup coil by the weight of
the liquid. As the LOX warms and vaporizes
into gaseous oxygen in the buildup coil, pressure
is created. This pressure is controlled at
approximately 75 psig by the opening and closing
action of the pressure closing valve.

6. Gaseous oxygen travels from the buildup
coil through the supply quick disconnect and the
heat exchanger to a shut-off valve in the aircraft
cockpit.

7. Gaseous oxygen, under pressure, also
passes through the gas and buildup ports of the
fill, buildup and vent valve to the upper portion
of the pressure closing valve, within which is a
bellows. This bellows holds the valve in the open
position. As pressure builds, the bellows, which
senses the increase, contracts (at approximately
75 psig), and closes the valve.

8. Without a demand being placed on the
converter, pressure continues to slowly rise. If
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Figure 12-6.-Buildup and supply mode (Converter Installed).
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Figure 12-7.—Converter installed in an aircraft.

allowed to go unchecked, pressure in excess of
12,000 psig could be generated. To prevent this
potentially hazardous situation, a relief valve is
incorporated. The relief valve is set to relieve
excess pressure in the converter assembly at
approximately 110 psig.

9. As a demand is placed on the converter
by the aircrewman, LOX is forced into the
buildup coil to replace consumed oxygen. As this
process is repeated, the LOX level in the converter
drops, increasing the void area at the top. As the
size of the void area increases, pressure decreases,
and is sensed by the bellows in the pressure closing
valve. When pressure falls below approximately
75 psig, the bellows expand, opening the valve.
With the valve open, pressure from the buildup
coil passes through the valve and into the top of
the converter. This pressure, coupled with the
pressure created by vaporizing LOX contained in
the converter, again builds to approximately 75
psig and closes the pressure closing valve. This

process is repeated as long as a demand is being
placed on the converter.

10. A heat exchanger is incorporated into the
aircraft tubing to further warm the gaseous
oxygen to a breathable temperature.

11. An additional relief valve, set at approx-
imately 115 psig, is installed in the aircraft
oxygen plumbing to provide additional protection
against overpressurization of the converter and
supply lines of the system.

PERFORMANCE TESTING

To be sure the converter is functioning, a series
of bench tests is made. These tests are made
using the test stand and the test stand calibration
correction cards, shown in figure 11-6 in chapter
11 of this manual.
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Figure 12-8.—Converter performance test sheet (Sheet 1 of 2).
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Figure 12-8.—Converter performance test sheet (Sheet 2 of 2).

PERFORMANCE TEST test stand. Refer to chapter 11 for calibration
SHEET PREPARATION

Preparation of the liquid oxygen converter
Performance Test Sheet (fig. 12-8), which is
used for the performance test and for the bench
test described later, requires entering the
appropriate indicated flows and pressures in the
spaces provided. The indicated flows and
pressures are extracted from the test stand calibra-
tion correction cards (fig. 11-6 of chapter 11).

The test stand calibration correction cards
contain all actual flows and pressures required to
test all known models of liquid oxygen converters
presently in service. Converting actual flows and
pressures to indicated flows and pressures is
normally accomplished during calibration of the

intervals.

The Performance Test Sheet is prepared as
shown in figure 12-8. The Performance Test Sheet
shown is a sample, but may be reproduced for
local use.

The following tests require the extraction of
appropriate indicated flows and/or pressures from
the test stand calibration correction cards (figure
11-6 of chapter 11).

Relief valve test

Converter leakage test

Fill and buildup time test
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. Flow test

. Converter charge

RELIEF VALVE

The relief valve vents at least 100 liters per
minute (lpm) with an applied pressure of 100 to
120 psig. The maximum allowable leakage with
95 psig applied is 0.01 lpm. Make the following
entries on the performance test sheet:

1. Locate the indicated inches of water (inch
of H2o) for 100 lpm on correction card 4. Enter
indicated inches of H2O in the space provided on
the performance test sheet.

2. Locate the indicated psig for the actual
pressures of 95, 100 and 120 psig on correction
card number 2. Enter indicated psig in space
provided on performance test sheet.

3. Locate the indicated inches of H2O for the
actual flow of 0.01 lpm on correction card number
7. Enter the indicated in. H 2O in space
provided on performance test sheet.

CONVERTER LEAKAGE

The converter leakage test is performed with
the converter pressurized with gaseous oxygen to
95 psig. Locate the indicated psig for the actual
95 psig on correction card number 2. Enter
indicated psig in space provided on performance
test sheet.

FILL AND BUILDUP TIME

The time required to fill the converter (10
liters) should not exceed 10 minutes at a filling
pressure of 30 psig.

The time required for the filled converter to
buildup to a working pressure of 70 psig should
not exceed 5 minutes from time the servicing
trailer filler valve is disconnected from converter.
Locate indicated psig for the actual 70 psig
pressure on correction card number 2. Enter
indicated psig in space provided on performance
test sheet.

FLOW

The converter can deliver gaseous oxygen at
a flow rate of 120 lpm while maintaining a

pressure of 55 to 90 psig. Make the following
entries on the performance test sheet:

1. Locate the indicated inches of H2O for the
actual flow of 120 lpm on correction card number
4. Enter indicated inches of H2O in space
provided on performance test sheet.

2. Locate the indicated psig for actual
pressures of 55 and 90 psig on correction card
number 2. Enter actual psig in spaces provided
on performance test sheet.

CONVERTER CHARGE

Upon completing the bench test, the converter
is emptied of LOX, purged with nitrogen, and
pressurized with gaseous oxygen at 25 to 30 psig.
This prevents moisture from entering the
converter during shipment/storage. Locate the
indicated psig for the actual pressures of 25 to 30
psig on correction card number 2. Enter indicated
psig in spaces provided on the performance test
sheet.

MAINTENANCE

This section contains the procedural steps for
inspecting, testing, troubleshooting, disassembly,
cleaning, repair, assembly and adjusting of the
GCU-24/A liquid oxygen converter assembly
(P/N 10C-0016-10).

Procedural steps outlined in this section are
listed under the inspection cycle in which they are
required, and in the sequence in which they
normally occur.

ACCEPTANCE/TURNAROUND/
DAILY/PREFLIGHT/POSTFLIGHT
AND TRANSFER INSPECTIONS

The acceptance/turnaround/daily/preflight/
postflight and transfer inspections consist of a
visual inspection followed by a functional test.
These inspections and tests are performed along
with the aircraft inspection requirements for the
aircraft in which the converter is installed. In
making the following checks, if you discover any
defects, refer to table 12-17 for troubleshooting
assistance.
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Table 12-17.—Troubleshooting (Acceptance/Turnaround/Daily/Preflight/Postflight and Transfer Inspections)

VISUAL INSPECTION 7. Security of supply,
quick-disconnects.

vent and electrical

Visually inspect the converter assembly and - 8. Excessive frosting of converter assembly.
surrounding area for the following:

9. Ensure date on converter bench test decal
1. Freedom from dirt and hydrocarbons.
2. Correct installation and positioning of all

components, safety wire, and Glyptal dots.
3.
4.

valves
5.

is current (within last 231 days).

Legibility of all markings.
Cracks, dents or other damage to
and electrical connections.
Corrosion on converter assembly and functional test should also be performed by the

FUNCTIONAL TEST
tubing,

In addition to the scheduled test, the

surrounding areas. AME whenever a component of the aircraft
6. Obstructions in aircraft overboard vent oxygen system is removed/replaced. As a PR you

line. may be called upon to perform this test. To
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functionally test the converter assembly and air-
craft oxygen system, proceed as follows:

1. Ensure all circuit breakers associated with
the LOX quantity indicating system are set.
External electrical power must be applied to the
aircraft to perform steps 2 and 3 below.

2. Depress oxygen test switch. Check the
quantity gauge and low warning light for proper
operation. Refer to the applicable aircraft Hand-
book of Maintenance Instructions (HMI) to
determine at what quantity (indicated on quantity
gauge) that the low warning light should
illuminate.

3. Release test switch. Ensure gauge pointer
returns to position registered on gauge before
depressing. When test is completed, disconnect
electrical power for aircraft.

4. Ensure oxygen shutoff valve is in the OFF
position.

5. Attach an oxygen mask, regulator and
regulator-to-seat kit hose assembly to oxygen
supply connection in aircraft.

6. Turn oxygen shutoff valve to the ON posi-
tion. There should be a flow of oxygen through
the mask.

7. Place the mask against your face and
breathe. There should be a slight resistance during
exhalation. This resistance is due to the positive
pressure feature of the regulator.

8. Upon completing the functional test, turn
the oxygen shutoff valve to OFF. Disconnect the
regulator-to-seat kit hose from the aircraft supply
connection.

If discrepancies are found or suspected, notify
maintenance control.

Components of the aircraft oxygen system that
do not pass inspection and cannot be repaired in
the aircraft are removed and replaced by ready
for issue (RFI) components.

CALENDAR INSPECTION

All liquid oxygen converters are given the
calendar inspection before they are placed in

Table 12-18.—Visual Inspection of Type GCU-24/A Liquid Oxygen Converter (P/N 10C-0016-10)
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service, and at intervals not exceeding 231 days
thereafter. This interval applies to all converters;
aircraft-installed, shop spares, and those main-
tained in a servicing pool.

The calendar inspection consists of a visual
inspection followed by a bench test. All work is
performed in a clean, dust-free and oil-free area.
Converter assemblies found to be damaged or out
of adjustment are repaired by replacing or
adjusting the discrepant part or parts. After
repair, repeat the bench test.

VISUAL INSPECTION

Visually inspect the converter assembly in
accordance with table 12-18.

Liquid oxygen converters failing the visual
inspection or bench test are repaired, if the specific
repair is authorized. SM&R maintenance is
authorized to perform repairs. Further explana-
tion is found in Naval Aviation Maintenance
Program (NAMP), OPNAV 4790.2 (series).

SERVICE LIFE

Liquid oxygen converters can remain in service
as long as they continue to function properly.

BENCH TEST

The bench test is performed using the Liquid
Oxygen Converter Test Stand P/N 59A120,
31TB1995-1 or 31TB1995-4. Refer to chapter 11
for identification of test stand controls and
indicators referenced in bench test procedures. Do
not attempt to perform any bench test without
first becoming thoroughly familiar with the test
stand. Use Performance Test Sheet (fig. 12-8)
when performing the bench test.

The following tools and materials are required
for this test:

In the following descriptions, the tests are ar-
ranged so they proceed from one test to the next
with a minimum o f  f l o w changes.
Troubleshooting tables accompany many of the
tests.

The first step in the bench test is to find the
tare weight of the converter. Tare weight is the
weight of the complete converter assembly less the
weight of the LOX. Proceed as follows:

1. Ensure all LOX has been removed from the
converter.

2. Place the converter assembly on scales
having at least a 50-pound capacity. Record
weight in space provided on performance test
sheet.

CONVERTER ASSEMBLY PURGE

As we mentioned before, the converter should
be purged before any test. This purging is the key
to a trouble-free operating converter. Only dry,
oil-free nitrogen, Type I, Class 1, Grade A (FED
SPEC BB-N-411) is to be used for purging con-
verters. While operating purging unit, you have
to wear protective gloves. The discharge fittings
can reach temperatures that will cause severe
burns if grasped with bare hands.

Before starting to purge the unit, empty it of
LOX and allow it to warm to room temperature.
Then proceed as follows:

1. Cap the converter quick-disconnect cou-
pling assembly and attach a drain line to the
quick-disconnect coupling assembly.

2. Ensure the purge unit power switch is OFF.
Connect the purging unit electrical power cable
to a suitable electrical power source.

3. Open the N2 supply cylinder valve and the
purge unit inlet valves.

4. Turn the purge unit power switch ON, and
allow the unit to warm up approximately 10
minutes.

5. Measure the outlet temperature of the
purge unit using a thermometer, GG-T-336, Type
2, Class D or equivalent. Temperature should be
between 200 °F (93 °C) and 250°F (121 °C) prior
to connecting the purge unit to converter.

6. Connect the purging unit to the fill,
buildup, and vent valve of converter.

7. Purge the converter assembly. The
maximum inlet pressure and temperature should
be 55 psig and 250 °F, respectively. The purge time
for 10-liter LOX converters which are at ambient
temperature is from 45 to 75 minutes.
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8. When purging is completed, turn the purge
unit power switch OFF, secure the N2 supply
cylinder valve and the purge unit inlet valves.
Disconnect the purge unit from the converter.

NOTE: Should the unit fail a test, the first
step of the repair action is to repurge the
unit.

INSULATION RESISTANCE TEST
(EMPTY)

To perform the insulation resistance test,
proceed as follows:

1. Secure the empty converter in the rack
provided on the test stand countertop.

2. Using the test stand cable assembly,
connect the upper terminals of the high
capacitance cable assembly to terminals A and B
of the liquid oxygen quantity gauge capacitance
type tester.

3. Turn the power switch ON and allow the
tester to warmup 10 minutes prior to proceeding.

4. Turn the MEGOHMMETER RANGE
SELECTOR to its X-1 position.

5. Turn the FUNCTION SELECTOR knob
to the A AND B position. Record the reading on
the meter in the space provided on the
Performance Test Sheet. Reading should not be
less than 2.0 megohms.

6. Turn the FUNCTION SELECTOR knob
to A TO GROUND and B TO GROUND
positions respectively. Record the readings in
spaces provided on the Performance Test Sheet.
Readings should not be less than 1.0 megohm in
either position.

7. If insulation resistance readings are less
than allowed, connect the cable assembly to the
lower probe terminals, and repeat steps 5 and 6.

8. If readings are acceptable, replace the high
capacitance cable with the low capacitance
assembly. Repeat steps 5 and 6. If readings are
acceptable, proceed to step 11.

9. If readings continue to be less than
acceptable, moisture may still be present in the
sphere assembly. Purge the converter and repeat
the test.

10. Converter assemblies that fail the insula-
tion resistance test, and cannot be corrected by
replacing the low or the high capacitance cable
assembly or by purging, are condemned.

11. Leave all connections unchanged and start
the capacitance test (empty).

CAPACITANCE TEST (EMPTY)

To perform the capacitance test, proceed as
follows:

1. Turn the CAPACITANCE RANGE
SELECTOR knob to the X-10 position.

2. Turn the FUNCTION SELECTOR knob
to its CAPACITANCE (UUF) position.

3. Record the meter reading in the space
provided on the Performance Test Sheet. Reading
should be 121.5 to 125.5 micro-microfarads
(UUF).

4. If this reading is not within these limits,
moisture may still be present in the sphere. Purge
converter again and repeat the capacitance test.

5. Converter assemblies that fail the
capacitance test and cannot be corrected by
purging are condemned.

6. Turn the power switch off and disconnect
the test stand cable assembly.

RELIEF VALVE TEST

To follow this description, you will find it
helpful to refer back to figure 11-4 of the test
stand in chapter 11. To perform the relief valve
test, proceed as follows:

1. Disconnect low and high capacitance cable
assemblies from lower probe terminals.

2. Disconnect the buildup tube assembly from
the buildup port of the fall, buildup and vent
valve, and from the pressure closing valve. Hold
the 45-degree elbows with open-end wrench to
prevent turning while loosening tube nut
connections.

3. Cap 45-degree elbow in buildup port of fill,
buildup and vent valve.

4. Using Test Stand Hose Assembly, P/N
59A120-B5-14, connect test stand BELL JAR
BOTTOM COUPLING C-1 to the 45-degree
elbow on converter pressure closing valve.

5. Using the Test Stand Hose Assembly P/N
59A120-B5-52, connect the converter quick-
disconnect coupling to the test stand FLOW-
METER CONNECTION, NIP-4.

6. Turn the FLOWMETER SELECTOR
valve V-1 to the 0-150 lpm position. Open the
TEST PRESSURE GAUGE-TO-BELL JAR
valve, V-2.

7. Open the OXYGEN SUPPLY valve, V-6,
slowly. Damage to test stand gauges could result
from rapid surges in pressure if this valve is
opened too rapidly. Pressure applied will be
indicated on TEST PRESSURE GAUGE, PG-1.

8. The relief valve relieves a minimum rate of
100 lpm, as indicated on the FLOWMETER
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INDICATOR GAUGE, PG-2, with a pressure of
100 to 120 psig, as indicated on the TEST
PRESSURE GAUGE, PG-1, applied to the
converter. Record these readings on the Per-
formance Test Sheet.

9. Using the OXYGEN SUPPLY valve, V-6,
and the SYSTEM BLEED valve, V-5, reduce the
pressure applied to the converter to 95 psig as
indicated on gauge PG-1.

10. Disconnect the test stand hose from the
FLOWMETER CONNECTION, NIP-4 and
reconnect it to the FLOWMETER CONNEC-
TION, NIP-1.

11. Turn the FLOWMETER SELECTOR
valve V-1 to the 0.0-0.25 lpm position.

120 While maintaining 95 psig to the converter
with valve V-6, check for leakage indicated on the
FLOWMETER INDICATOR, PG-2. Maximum
allowable leakage is 0.01 lpm. Record this reading
on the Performance Test Sheet.

13. If leakage is excessive, or if the relief valve
fails to vent at the required flow and pressure,
locate the probable cause using Troubleshooting
Chart Relief Valve Test (Table 12-19).

14. Close OXYGEN SUPPLY valve, V-6.
Bleed the test stand using SYSTEM BLEED valve,
V-5. Close TEST PRESSURE GAUGE-TO-
BELL JAR valve, V-4.

15. Disconnect both the test stand hose
assemblies from the converter and from the test
stand.

16. Uncap the 45-degree elbow that you
capped in step 3, and reconnect the buildup tube,
which you removed in step 2.

17. Reconnect the high and low capacitance
cable assemblies, which you removed in step 1.
At this time, ensure that all safety wired setscrews
have the proper Glyptal dots applied.

CONVERTER LEAKAGE TEST

To test the converter for leaks, proceed as
follows:

1. Using Test Stand Hose Assembly, P/N
59A120-B5-47, connect the test stand BELL JAR
BOTTOM COUPLING C-1 to the converter
quick-disconnect coupling.

2. Open the TEST PRESSURE GAUGE-TO-
BELL JAR valve, V-2.

3. Using the OXYGEN SUPPLY valve, V-6,
slowly apply 95 psig, as indicated on TEST
PRESSURE GAUGE, PG-1, to the converter.

4. Maintain 95 psig and inspect for leakage
at all connections using leak detection compound
(MIL-L-25567). There should be no leakage. If
any leakage is found, locate its probable cause
using the troubleshooting chart (table 12-20).

Table 12-19.-Troubleshooting (Relief Valve Test)

Table 12-20.-Troubleshooting (Converter Leakage Test)
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5. Close OXYGEN SUPPLY valve V-6. Bleed
the test stand using SYSTEM BLEED valve V-5.
Close TEST PRESSURE GAUGE-TO-BELL
JAR valve V-2.

6. Remove the converter assembly from test
stand.

FILL AND BUILDUP TIME TEST

To perform the fill and buildup time test, it
will be necessary to take the converter to a LOX
servicing area, or use a LOX servicing trailer in
the immediate area of the oxygen shop. Any other
method is acceptable that meets requirements of
the test, and does not violate safety precautions.
Remember, LOX requires special precautions.

Once the converter is in a satisfactory loca-
tion, proceed as follows:

1. Attach a vent drain line to the converter
quick-disconnect coupling. This line should be
long enough to route venting LOX away from all
personnel.

2. Attach the pressure gauge/relief valve test
fixtures to the supply quick-disconnect coupling
(refer to NAVAIR 13-1-6.4).

3. Attach the servicing trailer filler valve to
the converter fill, buildup, and vent valve.

4. Note the time, and start filling the
converter. Maintain a filling pressure at 30 psig.

5. The converter is full when a steady stream
of LOX flows from the drain line. When the
converter is full, note the time. The time required
to fill the converter at 30 psig should be no longer
than 10 minutes. Record the fill time in the
appropriate space on the Performance Test Sheet.

6. Note the time, and disconnect and secure
the servicing trailer. The time noted at this point
is the beginning of the buildup time test.

7. Observe the pressure gauge on the quick-
disconnect coupling. On the performance test
sheet, record the time it takes the converter
assembly to buildup to a working pressure of 70
to 80 psig. This time should not exceed 5 minutes.

8. If discrepancies were noted in either part
of the test, locate the probable cause using the
troubleshooting chart (table 12-21).

9. Remove the vent drain line and the pressure
gauge/relief valve test fixture you installed in steps
1 and 2.

CAPACITANCE TEST (FULL)

The capacitance test requires simultaneous use
of the 50-pound scales and the quantity gauge
capacitance type tester incorporated in the test
stand. Ensure the scales are positioned close
enough to the tester, then proceed as follows:

1. Place the full converter on the scales.
2. Using the test stand cable assembly,

connect the upper terminals of the converter high
and low capacitance cable assemblies to terminals
A and B, respectively, of the liquid oxygen
quantity gauge capacitance type tester.

3. Turn the power ON and allow the tester
to warm up 10 minutes before proceeding.

4. Turn the CAPACITANCE RANGE
SELECTOR knob to its 10X position.

5. Turn the FUNCTION SELECTOR knob
to the CAPACITANCE (UUF) position.

6. Enter the total weight of the full converter
in the space provided on the performance test
sheet.

7. Subtract the tare weight of the converter
from its total weight. Enter this figure on the
Performance Test Sheet. This is the weight of
LOX in the converter.

8. Using the formula given on the Perform-
ance Test Sheet, 2.33 x W + 124.7 = C(max),
calculate the capacitance maximum (C-max). Use
the weight of LOX for W. Enter the result of the
calculation in the space provided.

9. Use the formula 2.25 x W + 122.3
= C(min) and calculate the capacitance minimum
(C-tin) on the next line of the test sheet. Use the
weight of LOX for W.

Table 12-21.—Troubleshooting (Fill and Buildup Time Test)
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10. Observe and record capacitance reading
from test stand capacitance gauge in space
provided on Performance Test Sheet. Reading
should be between C(max) and C(min).

11. If the test is not within these limits and
the converter has not been purged in previous
tests, there may be moisture in the sphere. Purge
the converter and refill it with LOX, then repeat
steps 1 through 11.

12. If the converter is still not within limits,
condemn the converter.

13. Secure the tester and disconnect the cables
from the converter and tester. If the converter
passes capacitance test, carefully remove it from
the scales and allow it to remain undisturbed for
1 hour.

EVAPORATION LOSS TEST
(BUILDUP AND SUPPLY MODE)

To perform the evaporation loss test in
the buildup and supply mode, proceed as
follows:

1. At the end of the 1 hour period, gently
place the converter on the scales and record its
weight and the start time in the spaces provided
on section 8 of the Performance Test Sheet.

2. Place the converter assembly aside again
and allow it to remain undisturbed for 24
hours.

3. At the end of the 24-hour period, carefully
replace the converter on the scales.

4. Record the time and weight in the spaces
provided on the Performance Test Sheet. The 24
hour weight loss must be less than 3 pounds.
There should not be a heavy coat of frost on the
sphere.

5. If the weight loss was 3.0 pounds or less,
and there was not excessive frosting of the sphere
assembly, proceed to the flow test. If the
loss was more than 3.0 pounds, proceed to the
EVAPORATION LOSS TEST.

EVAPORATION LOSS TEST
(VENTED MODE)

Maximum allowable loss of LOX in 24 hours
is 5.0 pounds. Minimum allowable loss is defined
as the weight recorded during the buildup and
supply mode minus 0.5 pound (performed only
if converter fails evaporation loss test in buildup
and supply mode).

To perform the evaporation loss test in the
vented mode, proceed as follows:

1. With the converter still on the scales,
attach the test stand fill valve adapter (P/N
59A120-D5-10) to the fill, buildup, and vent valve
on the converter.

WARNING

VENTING A CONVERTER THAT IS IN
A BUILDUP AND SUPPLY MODE
CAUSES A BLAST OF LOX FROM
THE VENT PORT. ENSURE THAT
VENT BLAST IS DIRECTED AWAY
FROM ALL PERSONNEL, AND THAT
ADEQUATE CLOTHING AND FACIAL
PROTECTION ARE WORN.

2. Turn the knurled knob of the adapter in
until it seats. This places the converter in the
vented mode.

3. Record the time and weight in section 9 of
the Performance Test Sheet.

4. Place the converter aside and allow it to
remain undisturbed in the vented mode for 24
hours.

5. At the end of the 24-hour period, carefully
replace the converter on the scales.

6. Record the time and the converter weight
on the Performance Test Sheet. Weight loss in 24
hours should not exceed 5.0 pounds for this test
to be satisfactory.

7. If the weight loss is too much, locate the
probable cause by using the troubleshooting chart
in table 12-22.

Table 12-22.—Troubleshooting (Evaporation Loss Test)
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Table 12-23.-Troubkshooting (Flow Test)

8. Remove the fill valve adapter you installed
in step 1.

FLOW TEST

To perform the flow test, proceed as follows:

1. Secure the converter in the rack on the test
stand countertop.

2. Using the Test Stand Hose Assembly, P/N
59A120-B5-12, connect the test stand
FLOWMETER CONNECTION, NIP-4, to the
CONVERTER SUPPLY OUTLET CONNEC-
TION, NIP-5.

3. Using the Test Stand Hose Assembly, P/N
59A120-B5-47, connect the test stand SUPPLY
TO CONVERTER CONNECTION, NIP-6, to
the converter quick-disconnect coupling.

4. Place the test stand FLOWMETER
SELECTOR valve V-1 in the 0-150 1pm position.
Open the TEST PRESSURE GAUGE BUILDUP
AND FLOW valve V-10. You should not have
a reading of over 70 psig on the test pressure gauge
PG-1. If the test pressure gauge reads over 70 psig,
vent the converter system pressure to 70 psig (refer
to NAVAIR 13-1-6.4).

5. Open the test stand CONVERTER SUP-
PLY FLOW CONTROL valve, V-9, to give a
f low o f  120  1pm as  ind icated  on  the
FLOWMETER INDICATOR gauge, PG-2.
Maintain the flow for a minimum of 15 minutes.

6. While maintaining a 120 1pm flow, the
converter should maintain pressures of 55 to 90
psig as indicated on the TEST PRESSURE gauge,
PG-1. Record the high and low pressures in the
indicated blocks in section 10 of the Performance
Test Sheet.

7. If the converter supply pressure is not
within limits, locate probable cause using the
troubleshooting chart (table 12-23).

8. Continue flowing the converter until it is
completely empty of LOX. Any means of
evacuating LOX from the converter is acceptable,
provided all safety precautions are followed.

9. Disconnect the test stand hose assemblies,
which you attached in steps 2 and 3. Close all test
stand valves.

CONVERTER CHARGE

Upon completion of the bench test, the
converter is charged with gaseous oxygen to 25
to 30 psig to prevent entry of moisture and other
contaminants during shipment/storage. To charge
the converter, proceed as follows:

1. Secure the converter in the rack on the test
stand countertop, unless it is already there.

2. Using the Test Stand Hose Assembly, P/N
59A120-B547, connect the test stand BELL JAR

Figure 12-19.—Bench test decal.
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BOTTOM COUPLING, C-1, to the converter
quick-disconnect coupling.

3. Open the TEST PRESSURE GAUGE-TO-
BELL JAR valve, V-2.

4. Opening the OXYGEN SUPPLY valve,
V-6, slowly charge the converter to 25 to 30 psig.
Pressure will be indicated on the TEST
PRESSURE gauge, PG-1.

5. Close the OXYGEN SUPPLY valve, V-6.
Disconnect the hose assembly connected in step
2, and bleed the test stand using SYSTEM
BLEED valve, V-5. Secure all test stand valves.

6. At this point, enter the amount of the
converter charge in section 11 of the Performance

Test Sheet, and you and a CDI sign the sheet. The
original, or a copy of the Performance Test Sheet
is forwarded to the operational custodian of the
converter.

7. Mark the due date of the next bench test
on the bench test decal (fig. 12-9). Due date is 231
days from the last bench test date. Affix this decal
to the converter in a position in which it will be
visible when the converter is installed in an
aircraft.

8. Install dust covers or plugs in/on all open
couplings prior to shipping or storage of the
converter.
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APPENDIX I

GLOSSARY

ABRASION—A fuzzy spot or area on cloth,
usually caused by rubbing against an object.

ACC—Abbreviation for aircrew systems
change.

ACCORDLAN-FOLDS—Folding a canopy
into S-shaped layers of predetermined size.
Accordian folding produces a packaged parachute
assembly in the desired finished shape.

ACID—A fundamental chemical class
distinguished by having reactive hydrogen radicals
(pH below 7.0). Acids can be extremely corrosive
to metal and damaging to fabric.

ADAPTER, HARNESS—A rectangular
metal fitting with a fixed crossbar used primarily
as an anchoring point.

ADAPTER, HARNESS FRICTION—A
rectangular metal fitting with a movable center
bar (friction grip). Facilitates quick adjustment
of a harness by the wearer.

AIRCREW MEMBER—An aircraft crew
member. Passengers are not considered aircrew
members.

ALKALINE—A substance that is opposite to
an acid, a base. Also, any substance that has the
properties of an alkali (metallic hydroxide).

ANEROID—A corrugated metal capsule used
in the automatic parachute ripcord release for
sensing atmospheric pressure. The aneroid will
initiate operation of an actuator at a preset
altitude.

ANTI-SEIZE TAPE—A tape of any of
several thin plastic-film materials (such as
tetrafluoroethylene) characterized by a waxy, oily
texture, and used to prevent binding between
mating surfaces of threaded parts when applied
to the male threaded portion.

APPROX—Abbreviation for approximately.

ASSEMBLY—A grouping of parts fitted
together to form a complete unit.

ATMOSPHERIC PRESSURE—Pressure at
sea level, expressed as 14.696 pounds per square
inch, absolute, or 29.92 inches mercury column
(barometer). See also PSIA and IN. HG.

AUTOMATIC PARACHUTE RIPCORD
RELEASE—A barometrically controlled device
that mechanically or by explosive force actuates
the parachute ripcord assembly, causing the
parachute container to open at a preset altitude.

AWL—A pointed tool for piercing small holes
in cloth, leather, wood, and other soft materials.

BACKSTITCH—A stitch made by inserting
the needle a stitch length to the right and bringing
it up an equal distance to the left. Also, sewing
back over a row of stitches.

BAG, SHOT—A bag filled with lead shot
used to hold the canopy in place during packing.

BAG, DEPLOYMENT—A canvas enclosure
for the canopy and suspension lines. In use,
the deployment bag controls release of suspension
lines and canopy, ensuring orderly opening.

BALL, CABLE RETAINING—A steel ball
that is swaged to the ripcord cable and secures
the ripcord handle to the cable.

BAND, LATERAL—Webbing inserted in
canopy skirt and vent hems to reinforce edges and
distribute load.

BAND, POCKET—A piece of tape or line
attached at the skirt hem and across the radial
seam, which causes the gores to be pulled outward
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at inflation, thus improving the opening
characteristics of the canopy.

BAND, RETAINING—A rubber band used
to hold folded suspension lines in a container or
faked lines together.

B A R R E L ,  A U T O M A T I C  P U C H U T E
RIPCORD RELEASE—That  part  o f  an
automatic parachute ripcord release that houses
the cartridge and piston or spring and piston.

BARTACK—A concentrated series of zig-zag
stitches used to reinforce points of stress. A
bartack should have 28 stitches per half-inch (per
MIL-O-81900AS).

BEESWAX—A wax, generally with paraffin,
that is applied cold or melted to thread to prevent
raveling or cloth unknotting and to make thread
easier to sew.

BIAS CONSTRUCTION—A type of canopy
construction in which the canopy cloth is cut and
sewn so that the centerline of each gore runs at
a 45-degree angle to the warp and filling thread
of the canopy cloth.

BINDING—A piece of tape or fabric folded
over and stitched to a raw edge of cloth to prevent
raveling or fraying.

BODKIN—A large-eyed, blunt needle
instrument for inserting thread, tape, ribbon, or
line through a loop, hem, or channel. Used to feed
suspension lines through canopy radial seams or
to stow suspension line bights in certain parachute
container assemblies.

BOLT—A package or roll of cloth of varying
widths. Also, a measuring term for 40 yards of
material.

BOTTOM, FALSE—Apiece of cloth sewn to
the inside of a pack to retain the frame. It also
serves as a base for attaching suspension line
hesitater loops.

BRAID—A narrow band of interlaced
strands.

BREATHING—The pulsating action of the
parachute canopy when fully inflated.

BUNCHED STITCHING—Stitches too close
or more stitches per inch than required.

BURL—A knot or lump in thread or cloth.

BURNS, FRICTION—A hard spot on the
suspension line caused by two lines rubbing
together at high speeds, generally off-color and
brittle.

C—Abbreviation for Celsius.

CABLE, ARMING, AUTOMATIC PARA-
CHUTE RIPCORD RELEASE—A cable that,
when attached to the ejection seat, lap belt, or
other designated point, arms the automatic
parachute ripcord release at seat/man separation.

CABLE, POWER, AUTOMATIC PARA-
CHUTE RIPCORD RELEASE—A cable covered
by a housing, which transmits the force from the
automatic ripcord release assembly to the ripcord
cable.

CABLE, RIPCORD—A flexible cable joining
the locking pins and ripcord handle.

CANOPY—The main supporting surface of
a parachute that, when opened, reduces the rate
of descent. It is usually made of nylon and
includes a framework of cords, called suspension
lines, from which the load is suspended.

CANOPY, CONICAL—A canopy con-
structed in the shape of a cone. See also
CANOPY.

CANOPY, EXTENDED SKIRT—A canopy
that has a flat circular center or disk when spread
out. See also CANOPY.

CANOPY, FLAT CIRCULAR—A canopy
that has the shape of a flat circle or disk when
spread out. See also CANOPY.

CANOPY, GUIDE SURFACE—A mush-
room-shaped canopy in which alternate roof
panels are extended to provide guide surfaces. See
also CANOPY.

CANOPY, HEM-RIGGED—A canopy that
the suspension lines are attached to the skirt hem
and do not pass over the drag-producing surface;
for example, the 26-foot conical canopy. See also
CANOPY.

CANOPY, RIBBON—A canopy composed of
concentric cloth ribbons, supported by radial
ribbons and tapes. See also CANOPY.
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CANOPY, RINGSAIL—A canopy com-
posed of concentric rings installed on a
spherical surface. The slots that are contained in
the gores are in the form of a crescent. See also
CANOPY.

CANOPY, RING SLOT—A canopy com-
posed of concentric cloth strips with intervening
air slots. The number of slots will vary with the
diameter of the canopy. See also CANOPY.

CANVAS—A heavy, closely-woven cloth of
linen, cotton, or synthetic fiber.

CASING (SLEEVE)—The outer woven cover
of the suspension line.

CAUTION—Indicates danger to equipment.
The caution precedes the step or item to which
it refers.

CcM—Abbreviation for cubic centimeters per
minute.

CDI—Abbreviation for collateral duty
inspector.

CHANNEL, CANOPY—The space or open-
ing formed by the overlapping of cloth in making
of radial seams. The suspension lines pass through
the channels and are retained in position. The
channels aid in transmitting load from the lines
to the cloth.

CHUTE—Abbreviated  s lang  form o f
parachute.

CLAMP, DUAL HOUSING—A metal clamp
located on the outside of the end flap of back-
and seat-type parachutes. The clamp secures the
ripcord and power cable to the container end flap.

CLEVIS—A U-shaped metal fitting with a
hole in each end to receive a pin or bolt.

CLIP—A device that fastens, holds together
or retains; for example, the clip that is tacked to
a riser and holds the ripcord housing in place.

CLOTH, CANOPY—The cloth used in
parachute canopies. It is woven to withstand the
impact of air pressure when the parachute opens.
The canopy cloth is woven from nylon yarns,
usually in a ripstop weave. See also CANOPY.
(Ref. MIL-C-7020, Cloth, Nylon, Parachute.)

CLOTH, NYLON RIP-STOP—A type of
nylon cloth used in canopy manufacture. The
weave pattern of the nylon cloth consists of
reinforced ribs, in both the warp and the filling,
forming a uniform pattern of squares. The cloth
is designed to keep hole damage to a minimum
when rips or tears develop in the canopy.

CLOVERLEAF HANDLE—A r ipcord
handle that is used on chest- and integrated back-
type parachutes. It is shaped in the form of a
cloverleaf.

CO2—Abbreviation for carbon dioxide.

COLLAR, VENT—A strip of nylon cloth.
One edge is sewn to the vent hem of the canopy
so that a collar or cylinder is formed above the
top of the parachute. The other edge is hemmed
to form a channel for the insertion of a molded
rubber ring.

C O M B U S T I B L E  M A T E R I A L / S U B -
STANCE—Any material or substance capable
of burning in the presence of oxygen. See also
EXPLOSIVE MIXTURE,  FLAMMABLE
MATERIAL.

COML—Abbreviation for commercial. Refers
to parts that are commercially available.

COMPONENT—Item of equipment making
up part of an assembly; for example, a ripcord
housing is a component part of a ripcord
assembly.

CONE, LOCKING—A small, smooth, cone-
shaped metal post sewn to the flaps of the
container or inside the vane-type pilot parachute.
The cone has a horizontally drilled hole a short
distance from the top to admit a temporary
locking pin or the ripcord pin. The pilot parachute
locking cone contains two holes. The flange
contains holes for securing purposes.

CONFIGURATION—The makeup, size,
shape, and relative location of parts of an item
of equipment and its accessories. This includes the
composition of the materials as well as marking
details. The configuration of each equipment is
specified by Government drawings, military
specifications and modification instructions.

CONFLUENCE POINT—A coming or
running together of two or more lines.
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CONTAINER—An assembly that encloses
and protects the canopy, suspension lines, and
risers until the parachute is opened. Sometimes
called the pack assembly.

CONTAINER, HARDSHELL—A container
that has a rigid plastic or fiber body with cloth
end and side flaps, designed to withstand high
wind-blast conditions; for example, the NES-8B
parachute container and certain MBEU parachute
containers.

CONTRASTING COLOR—A color that
stands out from its background.

CONTROLLER DROGUE—A small para-
chute that is used to extract the stabilizer drogue
parachute.

CONVOLUTION—Used in this manual as
the protruding side or portion of a diaphragm.

CORE OVERLAP—During suspension line
manufacture, the insertion of an incoming core
yarn that runs parallel to a running out yarn,
which results in two core yarn ends protruding
through the casing a distance of about 2 to 6
inches. These ends are normally cut off during
final phase of parachute suspension line
manufacture.

CORDS, CLOSING—Made of type I nylon
cord approximately 18 inches in length. They are
used as an aid in the closing of the parachute
container.

CROSS BOX—A sewing pattern.

CROWN—A cloth panel used to cover the
peak of a vane-type pilot parachute. Also, the
portion of the main canopy surface near the peak.

CUSHION, SEAT—A square, cloth-covered
pad designed to provide comfort and equipped
with a slot to provide passage for the harness leg
straps.

CUTTER, PYROTECHNIC—A device that
is operated by an explosive charge and is used to
cut line or webbing, etc.; for example, a static line
cutter.

D-RING—A metal fitting shaped in the form
of the letter D; for example, a D-ring on a harness
connects to a chest-type parachute assembly by

means of snap fittings. Also, a slang term for the
ripcord handle.

DART—A short, tapered seam.

DELAYED RELEASE JUMP—A parachute
jump in which the wearer purposely does not open
the parachute immediately upon safely clearing
the aircraft.

DIAMETER—The greatest straight distance
across a circle. Specifically, the greatest distance
across a flat canopy, from skirt to skirt, measured
when the canopy is lying flat. Used to designate
the size of a flat canopy.

DIAMETER, NOMINAL—The diameter of
a circle that has the same surface area as a given
parachute canopy. This measurement is used to
allow comparison of all shapes (conical, spherical,
etc.) of parachute canopies.

DIAMETER, PROJECTED—The greatest
distance between opposite points on the skirt hem
when the canopy is inflated. The projected
diameter is approximately two-thirds the diameter
of a flat canopy.

DIP—A line or group of lines passing through
a group of lines. Also, a group of suspension lines
not in proper continuity. See also TWIST.

DISPOSITION—Instructions on what is to be
done with or to an item.

DOUBLE-W—A sewing pattern.

DROP TEST—The release of a parachute
assembly with a dummy load from an airplane,
tower, or ejection seat for testing purposes.

DRY LOCKER—A tower or compartment of
suitable height that will satisfactorily air fully
suspended parachutes.

EJECTION SEAT—An emergency escape
seat for propelling an occupant out and away
from the aircraft by means of an explosive charge
or rocket motor.

EJECTOR BOARD—A small, rectangular
board with rounded edges and a grommet in one
end used on MBEU parachutes. It serves as a firm
place for the pilot parachute to spring from during
opening.
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ELASTOMER—Any of various elastic sub-
stances resembling rubber.

EMERGENCY KIT,  PAWCHUTE—A
standard soft pack, high-speed soft pack, special
kit or rigid seat survival kit containing a raft and
survival equipment needed by an aircrewman in
case of emergency.

END OUT (MISSING END)—A warp yarn
missing for a portion of, or the entire length of,
cloth .

ENSURE—Make certain that necessary mea-
sures are taken.

EXAMINE—To inspect closely, and to test
the condition of an item.

EXPLOSIVE MIXTURE—Any mixture of a
combustible material or substance and oxygen
capable of violent burning (detonation) either
spontaneously or with the external application of
heat.

EYE—A small, steel-wire loop; for example,
the loops attached to the parachute container, into
which a hook on a container spring opening band
is fastened.

EYELET—A small metal reinforcement for
a hole in cloth, similar to a grommet, except
thinner and smaller, and having no washer. The
eyelet is used to reinforce lacing holes in small
covers, etc.

in

F—Abbreviation for Fahrenheit.

FAKE—To fold a line, rope, cord, or hawser
a back-and-forth fashion.

FASTENER, DIRECTIONAL—A snap
fastener that can be engaged or released only in
one direction.

FASTENER, NONDIRECTIONAL—A snap
fastener that can be engaged or released by
applying pressure or pull from any angle.

FASTENER, SLIDE—A type of fastener
made of two lengths of tape with a series of metal
or plastic scoops fastened to one side of each. A
metal slide is provided that causes the scoops to
mesh or lock in place as the fastener is closed, or
to separate as the fastener is opened. Colloquial
usage ZIPPER.

FELT—A cloth made from wool, fur, hair,
synthetic fiber, or a mixture of these with cotton.
It is made by matting the fibers together under
pressure and heat.

FERRULE—A cap or ring used to finish the
end of a housing; for example, the finished ends
of a ripcord housing.

FIBER—A natural or synthetic filament (as
of wool, cotton, rayon, etc.) capable of being
spun into yarn.

FID—A small, flat hand tool of metal
or wood used during the packing process to
straighten end flaps and to insert corner flaps into
a finished pack.

FILLING—Threads that are perpendicular to
selvage edges, and extend across the width of
cloth .

FITTING ASSEMBLY, DISCONNECT—A
releasing device used on the LW-3B parachute
assembly, which detaches both the static line
and the ripcord assembly from the container side
panel after either has effected opening of the
container.

FITTING, CANOPY QUICK-RELEASE—A
device that connects the canopy and risers
to the harness, permitting the aircrewman to
disengage himself, on instant response, from the
canopy.

FITTING, OVERRIDE DISCONNECT—A
directional fitting used on the NB-11, NES-12,
and NES-16 parachute assemblies that connects
the external pilot parachute and the pilot
parachute.

FITTING, QUICK-RELEASE—A device
used to connect and release on instant response.
See  a lso  FITTING,  CANOPY QUICK-
RELEASE.

FITTING, SWAGE—A connection, adapter,
or pin that is fastened to a cable by pressure. It
is applied by means of a machine that compresses
the fitting, causing it to tightly grip the cable or
wire to which it is being attached.

FLAMMABLE MATERIAL—Any material
capable of being easily ignited and of burning with
extreme rapidity.
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FLAP,  CORNER—One o f  the  smal l ,
rectangular cloth tabs that are part of the
container side flaps and act as protection and
reinforcement of the container corners when the
parachute is packed.

FLAP, END—A cloth extension on the short
sides of the container base that folds over to
enclose the canopy. One of the end flaps is usually
designed as the ripcord end flap.

FLAP, SIDE—A cloth extension on each of
the long sides of the container base, which folds
over and encloses the canopy. Each side flap is
designated according to the fittings it carries; for
example, locking cone side flaps or grommet side
flap.

FLARING—The process of opening or
widening; for example, the method of splitting,
taping, and stitching the ends of webbing in order
to widen and prevent it from slipping through an
adapter.

FLOAT, MULTIPLE—A place in cloth
where a series of floats extend 3/16 inch or more.

FLOAT, SINGLE—A place in cloth where a
filling or warp yarn extends unbound over the
pick(s) with which it should be interlaced.

FOLDER—A device used as an attachment
to a sewing machine to guide and fold cloth.

FRAME, CONTAINER—The framework
used to stiffen and hold the container in shape.

FRAYED (SUSPENSION LINE)—A fuzzy
condition in which short lengths or pieces of
thread or yarn protrude from surface of
suspension line.

FREEZING POINT—Temperature at which
a given liquid substance will solidify or freeze
upon removal of heat. Freezing point of water is
32°F (0°C).

FULL—In reference to oxygen cylinders, a
full oxygen cylinder is a cylinder that is pressurized
to its rated pressure. With respect to a high-
-pressure oxygen cylinder, 1800 psig is considered
full.

FUNCTIONAL TEST—A test that puts an
item to use to determine if it operates properly.

GAPL—Abbreviation for Group Assembly
Parts List. The GAPL, a section of the Illus-
trated Parts Breakdown, shows how major
assemblies are dissembled into assemblies and
detail parts.

GORE—That portion of the canopy located
between two adjacent radial seams and the vent
and skirt hem. It consists of cloth sections sewn
together.

GROMMET—A metal eye and washer used
to reinforce a hole in material; for example,
grommets on container side flaps.

H20—Abbreviation for water.

HANDLE, RIPCORD—The handle secured
to the ripcord cable and retained in a pocket
located on the harness or container. Pulling of
the handle begins the process of parachute
opening. Often referred to as hand-pull or grip.

HARNESS—An arrangement of webbing
straps used to attach a parachute to the
aircrewman. The harness serves as a sling to
support the aircrewman during descent.

HARNESS, CHEST-TYPE—A harness
assembly used with attachable, chest-type
parachute.

HARNESS, MAIN SLING—The main load-
carrying member of the harness. Formed by two
lengths of webbing, it is routed from the shoulder
adapters or D-rings down across the seat, up the
side ending at the opposite adapters or D-rings.

HEAT EXCHANGER—Apparatus in which
heat is exchanged from one fluid to another.

HEAVY BAR OR PLACE—An area on cloth
where pick count varies from normal count. See
also PICK.

HEM—A border or reinforced edge formed
by folding cloth back and securing it, usually by
sewing; for example, vent and skirt hem of a
parachute canopy.

Hg—Abbreviation for mercury.

HOLE, CLOTH DAMAGE—Three or more
warp and/or filling threads broken at the same
location.
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HOOK, PACKING—A special hook used
to draw suspension lines into place in hesitater
loops.

HOOK, TENSION—Hooks used to retain the
connector links during parts of the packing
procedure.

HOUSING, EXTENSIBLE RIPCORD—A
ripcord and housing that can be extended
approximately 4 inches to accommodate the
addition of a raft kit to the seat-type parachute
assembly.

HOUSING, RIPCORD—A flexible steel tube
encasing the ripcord cable used to protect against
accidental release of damage and to serve as a
cable guide. Integrated ripcord assembly housings
are constructed of vinyl-coated flexible tubing.

IN.—Abbreviation for inches.

IND—Abbreviation for indicated.

IN. H20—Abbreviation for inches of water
column (27.68 in. H20 equals 1.0 psi equals 2.036
in. Hg). See also IN. Hg.

IN. Hg—Abbreviation for inches of mercury
column. (0.07349 in. Hg equals 1.0 in. H2O) See
also IN. H2O.

INNER CORE—Five to nine internal yarns
(number depending on type) for suspension lines
that are covered by a woven sleeve or casing.

INSPECTION—A close examination for
damage, wear, and dirt. Also, regularly scheduled
examination of parachute assemblies. See also
SERVICING PARACHUTES.

KEEPER—Small strip of tape or loop used
to retain an object; for example, riser and back
pad keepers.

KIAS—Knots indicated air speed.

KICKPLATE—A platform on the NES-8B
parachute container that serves as a firm place for
the pilot parachute to spring from during opening.

KIT BAG, FLYER’S—A container made of
canvas or nylon and reinforced with webbing,
usually with a slide fastener opening. It is used
to carry the parachute and its accessories.

KNOT, BINDER—The simplest method of
joining two threads or lines. The two ends are
placed side by side and a simple, overhand knot
is then tied in both lines simultaneously. It will
not slip when drawn tightly. Also called a thumb
knot.

KNOT, BOWLINE—A knot formed by
making a small overhand loop a desired distance
from the end of the line. The end of the line is
then passed through the loop from the underside
of the main part of the line and back through the
small loop. When this knot is drawn tight, it will
not slip but still can be easily untied.

KNOT, CLOVE-HITCH—A knot formed by
making one turn around a post, bringing the end
across the line, continuing around the post a
second time, and passing the end under the second
loop. Used to tie suspension lines to connector
links.

KNOT, HALF-HITCH—A knot formed by
passing a cord or line around an object, then
passing the free end around the main part of the
cord and bringing the free end up through the loop
thus formed. It is used to finish the tying of the
suspension lines to the connector link and in
forming safety ties.

KNOT, LARK’S HEAD—A knot formed
around an attachment ring or bar by passing the
free ends of the line around the bar or though the
ring and then through a loop or bight in the line.
This knot is used to attach pilot parachute
connector straps.

KNOT, OVERHAND—A simple knot tied in
the end of a line by forming a loop and passing
the end over and down through the loop.

KNOT, SQUARE—A knot formed bypassing
the end of the cord in the left hand over and under
the end in the right hand, and then reversing the
process by passing the end in the right hand over
and under the one in the left hand.

KNOT, SURGEON’S—The surgeon’s knot is
similar to the square knot, except that the first
overhand tie is wrapped twice around the cord or
line.

LB—Abbreviation for pounds.

LIFT WEBS—The parts of parachute harness
webbing or riser that extends from the connector
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links to the shoulder adapters, D-rings, or quick-
release fitting.

LINE, ANTI-SQUID—A line attaching two
suspension line connector links to canopy vent
lines on some parachute assemblies. The anti-
squid lines are shorter than suspension lines and
prevent the main canopy from squidding by
bearing the load of the drogue parachute until
the main canopy is fully opened. See also
SQUIDDING.

LINE, DROGUE LINK—A line connecting
the withdrawal line to the drogue parachute on
MBEU systems that do not employ a guillotine.
The drogue link line contains a slide disconnect
pin, which will separate the line and withdrawal
line in case of manual parachute actuation.

LINE, SHORT ANTI-SQUID—A Martin-
Baker patent improved anti-squid line, also called
a pull down vent line. See LINE, ANTI-SQUID.

LINE, STATIC—A line used to open a
parachute assembly without the necessity of
pulling a ripcord manually. A static line is
attached to the ripcord manually. A static line is
attached to the ripcord and the aircraft or ejection
seat. When the line becomes taut, it withdraws
the ripcord locking pins or deployment bag. The
parachute then opens.

LINE, SUSPENSION—Nylon cords that
connect the canopy of the parachute to the harness
assembly.

LINE, TOGGLE—One or more parachute
lines that run from a slot or orifice in a steerable
canopy to the harness, providing steerability.
When such lines are under tension during
parachute opening or descent, they are classified
as suspension lines.

LINE, VENT—Nylon cord that crosses the
vent opening of a canopy.

LINE, WITHDIL%WAL—A line connecting
the stabilizer drogue on the ejection seat to the
locking pins and canopy vent on the NES-8B and
MBEU parachute assemblies. The line opens the
container and withdraws the canopy during
normal ejection operation.

LINE, CONNECTOR—A small, releasable,
rectangular metal fitting used to connect the lift
webs and suspension lines.

LINK, CONNECTOR, WITHDRAWAL
LINE—Nylon webbing with loops sewn in both
ends. The withdrawal line connector link attaches
the withdrawal line to the apex of the canopy and
large loop in shortened anti-squid line.

LOCK, RIPCORD PIN—The ripcord pin
lock is used in conjunction with the ripcord pin
pull test. The lock is designed in such a manner
as to allow initial movement of the ripcord pins,
but does not permit them to totally disengage.

LOCKSTITCH—A common sewing-machine
stitch formed when the thread in the needle goes
through the material and connects with the bobbin
thread. The needle and bobbin thread should lock
in the center of the material thickness. (Reference
Federal Standard 751, Type 301.)

LONG BAR—A long metallic or wooden bar
used in parachute packing and used as an aid in
closing a parachute container.

LOOP—A warp or filling thread pulled out
to form a loop on a cloth surface.

LOOP, HESITATOR—One of a series of
webbing or tape loops that holds suspension lines
in an orderly position in the container when the
parachute is packed, and that pays the lines out
in sequence for orderly deployment of the canopy
assembly.

L O O P ,  L O C K I N G — A  l o o p  s e w n  t o
deployment bag or canopy to allow full extension
of suspension lines before opening the canopy.

LOOP, RETAINING—Webbing or tape loop
used to hold folded lines or excess webbing in
position.

LOOSE STITCHES—Thread that does not lie
smoothly on the surface of the cloth.

LOX—Abbreviation for liquid oxygen.

LPM—Abbreviation for liters per minute.

LUMP—An internal imperfection of a
suspension line that feels hard to the touch. It is
usually caused by internal knots in core yams or
casings, or by slippage or displacement of one or
more inner core yams near an overlap.

MANUFACTURERS’ CODES—Identifica-
tion codes for every manufacturer listed as
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a procurement source in accordance with
cataloging handbooks H4-1 and H4-2, Federal
Supply Codes for Manufacturers.

MARGIN—The space from the outer row of
stitching to the edge of the fold of cloth.

MILDEW—A damaging fungus or mold that
forms on cloth and leather. It is caused by
dampness and the absence of fresh air and
sunlight.

MIS-PICK—An extra or incorrectly posi-
tioned filling thread.

MISSING PICK—A filling yarn (pick) wholly
or partially missing.

MISSING STITCHES—A space between
stitches in the same row in which there is no
thread.

MM—Abbreviation for millimeters.

NAMEPLATE—A labe l  at tached  to
equipment, giving data as to type, model number,
date of manufacture, date placed in service, etc.
The stenciled gore on a canopy is called the
nameplate gore.

N E E D L E  D A M A G E — W h e r e  n e e d l e
penetration has damaged threads in the cloth.

NOTE—An informative item. The note may
precede or follow the step or item to which it
refers.

OVEREDGE—Stitching around the outer
edge of cloth to prevent the edges from raveling
or fraying.

OVERFOLD—An excess of material causing
edge of inner fold to double, wrinkle or pleat.

OVERLAP—To extend over and cover apiece
of cloth.

OVERLAP, CORE—The overlapping of an
incoming and outgoing suspension line inner core
line.

PACK—To put together compactly; to store
neatly; for example, the act of packing a
parachute consists of stowing suspension lines and
canopy in the container assembly in such a way

as to ensure safe storage and proper opening of
the parachute assembly.

PACK ASSEMBLY—A rigged and packed
parachute. See also CONTAINER.

PACKING BOARD—A tool used to tension
suspension lines with the anti-squid lines attached
to the connector links. Basically it consists of a
board and two large spools.

PACKING TRAY—The suspension line
stowage assembly on the NES-8B parachute
assembly. It is a cloth-covered board with
hesitater tubes attached. After stowage of
suspension lines, the container is moved up
around the tray. The tray is then secured by bolts,
which pass through the bottom of the container.

PAD, BACK—A pad attached to the inside
of the parachute harness to provide comfort.

PALM, SEWING—A hand protector that is
used when sewing.

PANEL, END SCOOP—A scoop-shaped
cloth pocket attached to the bottom of the LW-3B
parachute assembly in place of an end flap.

PARACHUTE—A device  that  o f fers
resistance to the air, thereby decreasing the
velocity of a descending body to permit landing
at a suitable rate of descent.

PARACHUTE ASSEMBLY—A complete
parachute, including the canopy assembly,
container assembly, harness assembly, and
riser/lift web assembly.

PARACHUTE,  ATTACHED-TYPE—A
parachute assembly, such as T-10 or NES-15A,
that has its container opening device attached to
the aircraft or ejection seat by a static line.

PARACHUTE, BACK-TYPE—A parachute
that is worn on the back to allow the wearer
freedom of movement; for example, the NB-6
parachute assembly.

PARACHUTE, CARGO—A parachute used
to air drop materials such as food, water,
explosives, clothing, weapons, and supplies.

PARACHUTE, CHEST-TYPE—A para-
chute that is attached to D-rings on the chest-type

A I - 9



harness. It may be detached to permit more
freedom of movement.

PARACHUTE, DROGUE—An auxiliary
parachute used with any system that requires some
method of deceleration or stabilization; for
example, an ejection seat.

PARACHUTE, FREE-TYPE—A parachute
assembly, such as NS-3, that is opened by manual
or automatic pulling of a ripcord. No static line
is used with this type of parachute assembly.

PARACHUTE, PILOT—A small, spring-
operated, cloth-covered auxiliary parachute that
is usually constructed on a steel wire frame and
attached to the peak of the canopy. It accelerates
the withdrawal of the canopy from the container.
The pilot parachute is packed under tension and
immediately opens when released from the
container.

PARACHUTE, RESERVE—A chest-type
parachute attached to the harness of a training
or test parachute in addition to the back type. It
has no pilot parachute. It is used in case the main
parachute fails to open properly or sustains such
damage as to cause an unsafe rate of descent.

PARACHUTE SEAT-TYPE—A free-type
parachute suspended at the rear of the wearer
between the hips and knees. It has an attached
seat pad, together with the container, that serves
as a cushion when the entire assembly is in place
in the seat.

PARACHUTE, TRAINING—A combina-
tion of two parachute assemblies. A main, back-
type parachute and reserve, chest-type parachute,
with a training harness assembly designed to
accommodate both parachutes. Its use is manda-
tory on all premeditated student training jumps.

PARACHUTE, TROOP—A parachute used
by a paratrooper for a premeditated jump over
a designated area.

PARACHUTIST, NAVAL—A person who
has successfully completed a prescribed course in
parachute jump training.

PARAFFIN—Wax generally used with
50-percent beeswax as a hot dip to prevent the
fraying of cut ends of webbing, cord, and tape.
See also BEESWAX.

PARARAFT—An emergency, one-man life
raft packed in a container, along with survival
equipment. The pararaft is secured to the
parachute pack or seat pan.

PARATROOPER—A soldier trained and
equipped to parachute into combat.

PEAK—The top center of the parachute
canopy, the point at which all vent lines cross.
Also called apex or crown.

PERMEABILITY—The measured amount, in
cubic feet, of the flow of air through a square foot
of cloth in 1 minute under a specified pressure.

pH VALUE—An indication of the acidity or
alkalinity of a solution. A reading of pH may be
made by the use of test strips.

PICK—A cloth filling thread, taken as a unit
of fineness of cloth.

PILOT PARACHUTE FRAME—Wire
frame or spring used in a type of pilot parachute
to initiate opening action of a parachute upon
release from the container.

PIN, RIPCORD LOCKING—A small steel
pin attached to a ripcord and passed through a
locking cone to hold a container in a closed
position.

PIN, SLIDE DISCONNECT—A directional
fastener that connects the withdrawal line and
drogue link line on MBEU parachutes not
designed for use with a guillotine. One portion
connects to the ejection seat and the other is a
metal sleeve around the drogue link line. Depend-
ing on the direction of pull, the lines will either
remain attached or the slide disconnect pin will
be withdrawn, and the lines will separate.

PIN, TEMPORARY LOCKING—A metal
pin inserted through the eye of the locking cones
to hold the side flaps in place until the ripcord
pin is inserted.

PLATE, ANCHOR—A narrow metal plate
used on MBEU parachute assemblies. It is
attached to the end of the ripcord housing and
has holes that fit over the container locking cones.
When the ripcord pins are inserted in the locking
cones, the anchor plate is held in place, thus
holding the ripcord housing in position.
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PLATE, LOCKING PINS—A temporary
locking pin attached to a thin, flat, rectangular
metal plate. The pin-plate arrangement is used to
temporarily lock the pilot parachute while the side
flaps are being closed.

PLEAT—A fold sewn in cloth.

POCKET, DATA CARD—Small patch
pocket sewn to specified parachute containers for
record data card. (Record card used for drogue
parachute assemblies only.)

P O C K E T ,  E L A S T I C  S T O W A G E — A
pocket, formed of elastic cloth, that encloses the
external pilot parachute on the NB-11 parachute
assembly.

POCKET, RIB—A pocket made by sewing
lengths of tape to a type of pilot parachute canopy
to contain the four frame ribs.

POCKET, RIPCORD HANDLE—A small
pocket of cloth or elastic webbing sewn to the
harness (or container assembly). It holds the
ripcord handle in position.

POCKETS, DEFLATION—Pockets sewn to
the canopy at the skirt hem. After landing in
water, they serve to anchor the canopy, causing
the canopy to deflate. This prevents the canopy
from dragging the parachutist through water.

POROSITY OF A FABRIC—The measured
amount, in cubic feet, of the flow of air through
a square foot of fabric in 1 minute under specified
pressure. Also known as PERMEABILITY.

PREMATURE OPENING—Any accidental
opening of a parachute that occurs prior to
intended deployment.

PRESSURE—The force exerted by liquid or
gas per unit of area on the walls of a container.
See also PSIG, PSIA, and ATMOSPHERIC
PRESSURE.

PRESSURE DROP—Loss in pressure, as
from one end of a distribution line to the other,
due to friction and other factors.

PRESSURE EXPLOSION—Explos ion
caused by rapid conversion of liquid oxygen to
gaseous oxygen in a confined space due to
evaporation and warming.

PROTRUDING YARN (Core Casing or
Tread)—A condition in which either the inner core
yarns extend through the casing or where the yarns
or threads of the casing extend beyond the surface
of the casing itself.

PSI—Abbreviation for pounds per square
inch. See also PSIA and PSIG.

PSIA—Abbreviation for pounds per square
inch, absolute. Absolute pressure is measured
from absolute zero (100-percent vacuum) rather
than from normal, or atmospheric pressure. It
equals gauge pressure plus 14,696 pounds per
square inch. See  a lso  PSI ,  PSIG,  and
ATMOSPHERIC PRESSURE.

PSIG—Abbreviation for pounds per square
inch, gauge. Indicates pressure above ambient
pressure, as indicated on a pressure gauge vented
to the atmosphere. See also PSI and PSIA.

PULL UP CORDS—Nylon cords of varying
lengths used to pull up the sides and ends of the
container flaps over the container cover and to
pull the cones through the grommets. They are
also used to pull the suspension lines into place
in some types of containers.

P U S H P I N — A  s t r a i g h t  p i n  u s e d  t o
temporarily secure material while sewing.

PYRO BOX—The container used to store
pyrotechnic devices such as flares and cartridges
while they are removed from the ammunition
storage area.

PYROTECHNIC DEVICE—Any device that
either bums or explodes or uses burning or
exploding to operate a system. Examples of
pyrotechnic devices are static line cutters, ballistic
spreading guns, and automatic actuators.

QA—Abbreviation for quality assurance.

QUALIFIED PERSONNEL—Qualified
personnel are defined as personnel who have
satisfactorily completed a prescribed course at a
Navy training school, Fleet Readiness Aviation
Maintenance Personnel Training Program
(FRAMP), Interservice/factory training, or
formal or informal in-service training [refer to
OPNAVINST 4790.2 (series)]. In addition, a
practical demonstration of the skills acquired in
any of the foregoing training situations, to the
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satisfaction of the work center supervisor/division
officer, is required before the designation
“qualified” can be assigned.

R—Abbreviation for radius.

RATE OF DESCENT—The speed that a
parachute descends through the air. The rate
varies according to atmospheric pressure, weight
of load, movement of air (updraft and down-
draft), and size, design, and condition of
canopy.

RAVEL (UNRAVEL)—TO separate, untwist
or unwind, leaving a frayed or ragged edge.
Ravel is the preferred word to describe such a
condition.

RECEIVER ASSEMBLY, AUTOMATIC
PARACHUTE RIPCORD RELEASE—That
part of the cartridge-actuated automatic ripcord
release that houses the aneroid, sear, and hammer.

REF—Abbreviation for reference.

REFILL (In reference to oxygen cylinders)—
To refill is to recharge a cylinder, regardless of
the residual pressure remaining within the
cylinder.

REINFORCEMENT—Any strengthening
measure that enhances the basic integrity of a
structure, joint or assembly; for example, the tape
or webbing used to strengthen parts of a canopy,
container, harness, etc., in a parachute assembly.
See also WEBBING and REINFORCEMENT.

RELEASE ASSEMBLY, RIPCORD HOUS-
ING, MANUAL—An assembly that releases the
ripcord housing at the top end flap when the
parachute is at full suspension line stretch.

REPAIRS, MAJOR—Repairs requiring
special equipment, personnel, or materials
normally not available at intermediate or local
levels of maintenance.

REPAIRS, MINOR—Repairs that can be
effected at intermediate or local levels of
maintenance.

RETAINING SLEEVE—A series of stowage
tunnels.

RFI—Ready for issue.

RIG—To assemble and adjust; to equip. For
example, the act of rigging a parachute assembly
consists of assembling all component parts in
preparation for packing.

RING, VENT—A molded rubber ring in
the vent collar. It stretches when the air
rushes into the canopy as the parachute begins to
inflate.

RIPCORD—A locking device that secures the
folded parachute within the container and that
effects the release of the parachute. The ripcord
consists basically of locking pins, a flexible
cable and a handle. See also AUTOMATIC
PARACHUTE RIPCORD RELEASE; BALL,
CABLE RETAINING; CABLE, RIPCORD;
CLAMP, RIPCORD HOUSING; HANDLE,
RIPCORD; HOUSING, EXTENSIBLE RIP-
CORD; HOUSING, RIPCORD; IN, RIP-
CORD LOCKING; POCKET, and RIPCORD
HANDLE.

RIPCORD PIN RETENTION TIE—A
thread of a predetermined value that is usually
secured to a lead ripcord pin of a packed
parachute. Its function is to retain a ripcord pin
in its cone and prevent premature disengagement
of the pin from the cone. USE ONLY AS
AUTHORIZED.

RISER—The webbing that connects an
integrated torso suit or harness to the canopy
assembly on parachutes. The riser is composed
of two lift webs, and there are two risers on each
parachute assembly.

RUNOFF—Sewing not on a seam or cloth.

RUPTURE—One or more yarns of suspen-
sion line casing being cut or severed, sometimes
exposing the inner core. Occasionally, tears, cuts,
or other forms of damage to the canopy are
defined as a rupture when caused by dynamic load
conditions.

SADDLE—That part of the main lift web of
the harness that provides a seat or sling for the
wearer.

SAFETY TIE—A low strength thread that
serves to indicate that an assembly has not been
damaged, tampered with, or opened since the last
regular inspection.
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SCRAP—To discard, with proper authori-
zation, items, parts or materials that are obsolete
or no longer usable.

SDLM—Standard depot-level maintenance.
Provides for a comprehensive inspection of
selected aircraft structures and materials, critical
defect correction, preventive maintenance as
required, modification and technical directive
compliance to ensure reliability and operational
availability of the aircraft at minimum cost for
the established operating service period, and to
provide intermediate support during the total
service life.

SDLM/CONVERSION—Standard depot-
level rework concurrent with special rework, the
accomplishment of which alters the basic charac-
teristics of the aircraft to such an extent as to
effect a change in any part of the model
designation (i.e., F-4B to F-4D). NAVAIR
approval required.

SDLM/CRASH DAMAGE—In addition to
accomplishing SDLM (standard depot-level main-
tenance), repair and restoration to a serviceable
condition that part of the aircraft that has
sustained damage resulting from an accident or
an incident.

SDLM/MODIFICATION—Accomplishment
of standard depot-level rework concurrent with
a modification that causes major work effort
resulting from the installation of these technical
directives. NAVAIR approval required.

SEAM—A series of stitches joining two or
more pieces of cloth. For government work, the
type of seam is indicated by a symbol that gives
the class of seam, the number of stitching, and
the number of rows of stitching. (Reference Fed.
Std. 751.)

SEAM, DIAGONAL—A French-fell seam of
the canopy that joins two sections of a gore.
Diagonal seams meet the centerline of the gore
at angles of 450 and 135.

SEAM, ENGLISH-FELL—A seam in which
one piece of cloth is folded back upon itself, and
the other piece is a plain overlap.

SEAM, FOUR-NEEDLE FOUR-STITCH—
A method of stitching that can be performed in
one operation by a four-needle sewing machine.

It is used in sewing the vent hem, skirt hem, and
radial seams of a canopy.

SEAM, FRENCH-FELL—A seam in which
the cloth is folded back upon itself and stitched.

SEAM, OVERLAP—A seam in which the
two pieces of cloth are joined by overlapping
enough to accommodate one or more rows of
stitching.

SEAM, RADIAL—A seam, joining two
gores, that extends radially from the vent to the
skirt hem.

SEAM, TWO-NEEDLE TWO-STITCH—A
seam in one operation by a two-needle sewing
machine; for example, a diagonal seam.

SEAR—To melt or seal with heat; for
example, to sear the end of nylon webbing, one
heats the end until the nylon melts and
fuses. This prevents raveling. Also, the catch
that holds the hammer of a firing mechanism
cocked. The sear in an automatic parachute
ripcord release is attached to the aneroid in the
receiver assembly.

SEAT PAN—A sponge-rubber-covered metal
seat that is contoured for comfort to the user. A
seat pan is used with seat-type parachutes and
back-type parachutes when a packaged life raft
assembly is used. A high-speed seat pan has
sections for support under the pilot’s thighs during
ejection. This reduces leg strain caused by high
acceleration loads.

SECTION—Each major part of a gore.
Sections are bordered by radial seams, diagonal
seams, or vent or skirt hems. In the 28-foot, flat
canopy, four sections are used in each gore
(previously known as panel).

SECURITY—An item firmly, positively,
and safely attached in the authorized manner.

SELVAGE—An edge of a woven fabric so
formed as to prevent raveling, as compared to a
cut edge, which will ravel.

SELVAGE, BROKEN—Cut, broken, or tom
selvage edge.

SELVAGE, STRINGY OR LOOPY—Ir-
regular stringy or loopy selvage edge.
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SEPARATOR, SUSPENSION LINE—A tool
used to aid in keeping suspension lines and canopy
skirt in order while packing a parachute.

SERVICE LIFE—The time period during
which the item can be maintained in service
without replacement.

SERVICING PARACHUTES—Inspecting,
cleaning, repairing, and repacking parachutes at
periodic (calendar) intervals. Periodic intervals for
parachutes should correspond either to the aircraft
calendar inspection or to the phased maintenance
inspection cycle program, as directed by
applicable MRC or Special Inspection Card Deck.

SERVING—A method of wrapping or
binding the ends of a cord or a line so it will not
ravel. Sometimes referred to as “whipping.”

SEWING MACHINE—A machine with a
power-driven needle, used for sewing and
stitching.

SHEARS, PINKING—Shears with a saw-
toothed inner edge on the blades for making
zigzag cut.

SHROUD LINE—Slang for suspension line.

SKIPPED STITCHES—Threads that are not
interlocked.

SKIRT, CANOPY—The lower edge of a
canopy.

SLMIP—Suspension  l ine  mandatory
inspection point.

SLUB—An abruptly thickened place in cloth
caused by manufacturer’s defect.

SM&R CODES—Abbreviation for source,
maintenance, and recoverability codes. Comprised
of three parts; a two—position source code, a two—
position maintenance code, and a one—position
recoverability code.

SMASH—Abrasion damage that causes
broken warp and filling threads and weave
separation.

SNAP, QUICK-CONNECTOR—A large,
hook-shaped, spring-loaded snap used to attach
the chest-type parachute to the two D-rings on the
harness.

SNAP, QUICK-EJECTOR—A harness snap
that attaches to the V-ring to secure two parts of
the harness together. The ejector arm releases the
V-ring when the finger-grip lever is pulled
out ward.

SOCKET, AUTOMATIC PARACHUTE
RIPCORD RELEASE—The part  o f  the
automatic parachute ripcord release that engages
the ball on the power cable. This socket is attached
to the piston by a rivet.

SPECIFIC GRAVITY—Density of fluid
compared to density of water.

SPEED LINK—Slang for connector link.

SPLICE—The joining of two strands for core
ends by interweaving or mechanical joint.

SPREADER BAR—A type of tension hook,
used to hold connector links in position during
parts of the packing procedure.

SPREADING GUN, BALLISTIC—A device
attached to suspension lines just below the skirt
hem on the parachute assembly. Just before full
suspension line stretch, the gun discharges and,
by explosive force, spreads the skirt of the canopy.

SPRING, C O N T A I N E R  O P E N I N G
BANDS—Stretchable bands composed of a series
of springs installed in a cloth case with a hook
at each end. They are installed under tension on
the pack, to pull apart the end and side flaps after
the ripcord is pulled. Also called pack opening
band or bungee.

SQUIDDING—A state of incomplete canopy
inflation in which the canopy has a squid- or pear-
like shape.

STAND, CONTAINER—A rigid stand used
to hold some parachute containers, such as the
Martin-Baker horseshoe container, during part of
the packing procedure.

STATIC LINE CUTTER—A device used to
cut the static line to free the parachutist and
prevent entanglement.

STIFFENER, CONTAINER—A piece of
metal or fiber glass or phenolic fiber placed in the
container to stiffen the flaps. These strips are also
used for stiffening and shaping the bottoms of
several back-type containers.
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STITCH, BASEBALL—A stitch used in
repair and patching of fabrics. Refer to
“Repair/Fabrication,” Chapter 4, of NAVAIR
13-1-6.2

STITCH, BASTING—A long, loose stitch
made with single or double thread. Used
to temporarily hold two or more pieces of
material.

STITCH, BOX—Rectangular stitch used to
attach and reinforce.

STITCH, BUTTONHOLE—A reinforced
stitch made on the edge of a slit or hole. Each
individual stitch forms a half-hitch. The distance
from the edge, and the spacing of the stitches, is
determined by the type of material used.

STITCH, OVERTHROW—A stitch used to
repair weakened seams, to reinforce slide
fasteners, and to join two pieces of material
together.

STITCH, ZIGZAG—A stitch made by a
sewing machine that stitches alternately on two
or more parallel lines; for example, it is used to
reinforce and anchor the suspension lines to the
canopy. The number of stitches per inch is
determined by counting the number of points on
one side per linear inch.

STITCHES PER INCH—The number of
needle penetrations where threads are interlaced,
per linear inch.

STRIP BACK—Broken thread filament(s)
wrapped around the remaining thread forming an
enlarged area on cloth.

STRAP, CHEST—The harness webbing that
is secured across the chest with a snap and a
V-ring to prevent the wearer from falling out of
the harness.

STRAP, CROSS CONNECTOR—A short
length of webbing sewn across the lift web
assembly or attached between suspension line
connector links. It prevents streaming of a canopy
in the event one riser was not properly attached
to the harness.

STRAP, HORIZONTAL BACK—An adjust-
able part of harness webbing extending across the
small of the wearer’s back.

STRAP,  LAP RESTRAINT—A strap
attached to the integrated torso harness suit to
retain the rigid seat survival kit to the wearer.
Prior to ejection it serves as safety restraint for
the aircrewman.

STRAP, LEG—That part of the harness
webbing that encircles the wearer’s leg. The leg
straps are adjustable.

STRAP, PILOT PARACHUTE CONNEC-
TOR—Tubular nylon webbing that joins the main
parachute and the pilot parachute.

STRAP, SHOULDER—The part of the
harness webbing that crosses the wearer’s back
at the shoulder blades.

STRAP, TENSION—A strap that attaches to
the peak of a canopy to keep the canopy and
suspension lines taut during parts of the packing
procedures.

STOWING—The act of putting away in a
neat, orderly way. Stowing of suspension lines
involves inserting the lines into the hesitater loops
or stowage channels in such a way as to ensure
proper paying out of lines when the parachute is
opened. Stowing of the canopy involves folding
and inserting the canopy into the container in such
a way as to ensure proper opening of the canopy
when the parachute is used.

SUPPORT FIXTURE—A rectangular piece
of metal used to aid in closing the LW-3B
personnel parachute assembly. The fixture is
bolted to the container base and clamped to the
packing table.

SURVEY—A formal process by which a
parachute or other accountable equipment is
withdrawn from service or removed from records.

SWAGE—To attach a device to a cable by
means of pressure. A swaging machine compresses
a fitting, causing it to grip tightly to the cable to
which it is being attached.

T-HANDLE—A handle in the shape of the
letter T.

TAB, ANCHOR—A cloth loop attached
to a metal plate and used on some MBEU para-
chute assemblies. It is placed over a lock-
ing cone and is used to secure the withdrawal

AI-15



line slide disconnect pin in position prior to
operation.

TAB, END—An oval metal fitting secured
to each flap of seat-type, Martin-Baker and
chest-type parachute containers. The end tabs
fit over the cones and secure the end flaps
in a closed position until the locking pins are
pulled.

TACK (HAND TACK)—To attach tempo-
rarily prior to final sewing and to tie temporarily
as an aid in positioning. Also, to permanently
secure portions of a parachute together; for
example, the attachment of a seat cushion to a
parachute container assembly.

TACK, BUTTERFLY—The type of tacking
used in securing the riser assembly to the NC-3
container. See also TACK.

TAPE—A narrow woven ribbon of cotton,
linen, nylon, or other material.

TAPE, FILAMENT—An adhesive tape with
fiber cords in the backing. The cords are usually
fiber glass, nylon, linen, or other high—strength
material. This tape has high tensile strength along
the lengthwise direction.

TAPE, HOOK—Strip of nylon tape with
small nylon hooks on one side. Hook tape is used
with pile tape as a fastener.

TAPE, PILE—A strip of nylon tape with
small nylon loops on one side. Pile tape is used
with hook tape as a fastener.

TAPE, SURGICAL—A white linen or cotton
tape with adhesive on one side. Commonly called
adhesive tape.

TEAR STRENGTH—The average force,
expressed pounds, required to continue a tear
either across the filling or warp of cloth.

TEMPLATE—A pattern or gauge commonly
in the form of a thin plate of cardboard, wood,
or metal. It is used as a guide in the layout or
cutting of flat work.

TENSILE STRENGTH—The greatest stress
cloth can withstand along its length without
rupturing, expressed as a number of pounds per
square inch (of cross section).

TERMINAL END FITTING—The end of the
automatic parachute ripcord release arming cable
that connects to the ejection seat, lap belt, or other
designated point. See also CABLE, ARMING,
and AUTOMATIC PARACHUTE RIPCORD
RELEASE.

THIN SPOT (Suspension Line)—A condition
whereby the diameter of the suspension line as
seen visually is less than other portions of the
suspension line. This condition is normally caused
by broken inner cord yarn(s) or an improper
overlap.

THREAD, SEPARATION—A bunching of
threads in cloth, leaving a hole or separation in
the cloth. A thread separation can run either with
the warp or filling of a cloth.

TIE, RIPCORD PIN RETAINING—A low-
strength thread or cord used specifically to prevent
ripcord pins from creeping and possibly causing
inadvertent opening.

TIGHT STITCHES—Thread under excess
tension, causing one sewing thread to lie on the
surface of the cloth or causing puckering of the
cloth .

TOOL, PACK CLOSING—An aid to clos-
ing the LW-3B parachute assembly container.
It is used to align the grommets over locking
cones.

TORSO HARNESS SUIT—A combination
of webbing and a torso suit that includes
the parachute harness, lap belt, shoulder belt,
and life vest attachment fittings. See also
HARNESS.

TORQUE—A force or combination of forces
that tend to produce a rotating or twisting motion.
Torque is often expressed in inch-pounds or
foot-pounds. A torque wrench is used to apply
a measured torque.

TOTAL LIFE—Total life is the period of time
commencing with the date of manufacture that
an item may be retained in a packaged, out-of-
service condition and remain acceptable for
service.

TUBE, GUIDE—A narrow tube used to guide
the vane-type pilot parachute grommet over its
locking cone.
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TWIST—Rotation of the suspension line
casing induced generally during final assembly of
the canopy, suspension lines and connector links.

TWIST OF THREAD OR CORD—The
direction (right or left) in which the strands of
thread or cord are wound around one another.
If the thread unwinds when turning it to the left,
it is right twist; if it tightens, it is left twist. Right
twist is also known as Z-twist. Left twist is also
known as S-twist.

TYP—Abbreviation for typical.

UNDERFOLD—Insufficient cloth folded
inside a seam. The raw edges of cloth will show
when underfold is excessive.

UNEVEN STITCHING—Stitching wavy, or
number or stitches varying.

UNTACK—To remove a tacking. See also
TACKING.

V-RING—A metal fitting shaped in the form
of a closed letter V. For example, V-rings, used
with quick-ejector snap fittings, secure a harness
assembly on a wearer.

V-TAB—Webbing reinforcement at the point
where the suspension line enters the canopy.

VENT—The circular opening at the peak or
top of the canopy. As the parachute opens and
descends, some of the air in the canopy escapes
through this vent, thus reducing the strain on the
canopy and steadying descent. It is about 18
inches in diameter for personnel parachutes.

WARNING—Indicates danger to personnel.
The warning precedes the step or item to which
it refers.

WARNING FLAG—A tag attached to
an assembly, indicating that the assembly is
not operational. Often the flag is attached to
safety-pins on pyrotechnic devices to indicate
necessity of removal before operation. Also, it is

used to flag defective or incomplete equipment
to preclude use.

WARP—The threads that run parallel to the
selvage edge of cloth; those that are crossed by
the filling threads.

WEAVE—To manufacture a web or cloth on
a loom by interlacing the warp and filling yams.
Also the particular pattern employed in weaving
cloth. The cloth for parachute use is one up and
one down (plain weave), two up and one down
(twill weave) or ripcord.

WEAVE SEPARATION—Looseness of
weave caused by strain or poor weaving.

WEB (WEBBING)—A strong, narrow,
closely-woven tape of synthetic, cotton, or linen
fiber designed for bearing weight. For example,
it is used in the manufacture of the parachute
harness.

WEBBING, ELASTIC—A webbing having
elastic threads to give it greater elasticity than
regular webbing. It is used in the fabrication or
elastic ripcord pockets.

WEBBING, REINFORCEMENT—Short
lengths of webbing sewn to the skirt hem at the
junction points of the suspension lines and the
canopy.

WEBBING, TUBULAR—Strong synthetic or
natural fiber webbing woven in the form of a tube.

WET LOCKER—A tower or compartment
maintained for hanging parachutes that are damp
or have been immersed in water.

WHIPSTITCH—A stitch used to join two
piece of webbing and to reinforce weak seams.

WHISKER—A thread filament protruding
from cloth.

YOKE AND PLATE ASSEMBLY—The
removable end of connector link.
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INDEX

A

Acceptance/special/daily inspections, 12-8 to
12-9

Adapters, harness hardware, 1-12
Aircraft panel-mounted regulators, 12-6 to

12-18
acceptance/special/daily inspections, 12-8

to 12-9
calendar/phased/SDLM inspections, 12-9

to 12-18
maintenance, 12-7
turnaround/preflight/postflight/transfer

inspections, 12-7 to 12-8
Aircrew personal protective equipment, 4-1 to

4-32
anti-g garments, 4-12 to 4-15

CSU-15/P anti-g garment, 4-13 to
4-14

fitting the CSU-15/P anti-g
garment, 4-13

inspections, 4-14
installing the CSU-15/P anti-g

garment hose, 4-14
maintenance, 4-15

helmets, 4-18
helmet configuration buildup, 4-21
inspections, 4-23

calendar inspection, 4-23
functional check, 4-23
visual inspection, 4-23

maintenance, 4-21 to 4-22
addition of reflective tape, 4-22
cleaning, 4-22

major helmet assemblies, 4-19 to
4-20

major helmet components, 4-20 to
4-21

sizing the PRK-37/P, 4-21
SPH-3C helmet, 4-23 to 4-24

fitting, 4-24
maintenance procedures, 4-24

Aircrew personal protective equipment—
Continued

integrated torso harnesses, 4-15 to 4-18
fitting, 4-16 to 4-17

inspections, 4-18
lap belt shoulder adjustments, 4-17

sizing, 4-16

maintenance scheduling and records, 4-1
to 4-3

maintenance documents, 4-1 to 4-3
aircrew personal protective

equipment history card, 4-2

Aircrew Personal Protective
Equipment Manual, NAVAIR
13-1-6.7, 4-3

history card-aviation crew
systems, 4-2

maintenance data collection
system forms, 4-2

shop process cards (SPC), 4-2
modifications of flight equipment,

4-3

oxygen masks, 4-24 to 4-32
attachment of bayonet and

mechanism, 4-28 to 4-31
adjustment of bayonet

4-31

fitting, 4-29 to 4-30

maintenance, 4-31

receiver

receivers,

preflight/postflight inspection, 4-31
to 4-32

calendar inspection, 4-31
cleaning mask, 4-31 to 4-32

pressure-demand oxygen mask
MBU-12/P, 4-24 to 4-28

combination inhalation/exhala-
tion valve, 4-26

sizing, 4-26 to 4-28
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Aircrew personal protective equipment—
Continued

types of flight clothing, 4-3 to 4-12
antiexposure assemblies, 4-6 to 4-12

A/P22P-6(V)2 and A/P22P-
6A(V)2 antiexposure assemblies,
4-8 to 4-12

fire-resistant flyer’s gloves, GS/FRP-2,
4-4 to 4-5

configuration, 4-4 to 4-5
fitting, 4-5
maintenance, 4-5

flyer’s boot, 4-5
configuration, 4-5 to 4-6
fitting, 4-6
maintenance, 4-6

summer flyer’s coverall CWU-27/P
and blue flyer’s coverall CWU-73/P,
4-3 to 4-4

configuration, 4-4
fitting, 4-4
maintenance, 4-4

SV-2 survival vest, 4-6
configuration, 4-6
fittings, 4-6

AN/PRC-63 radio set, 5-5 to 5-7
AN/PRC-90 radio set, 5-7 to 5-10
AN/PRT-5 transmitting set, 5-11 to 5-12
Automatic opening devices, 2-1 to 2-15

automatic parachute actuators, 2-1 to 2-9
arming and assembling the automatic

parachute ripcord release, 2-7 to
2-8 .

automatic parachute ripcord release
test set, 2-5 to 2-6

checkout of armed ripcord release,
2-8 to 2-9

disarming, 2-3
firing altitude check, 2-5
function, 2-2
inspection, 2-4 to 2-5
maintenance, 2-3
preparation for use, 2-2
ripCord release test procedure, 2-6 to

2-7
ballistic spreading gun assembly, 2-9 to

2-15
ballistic spreading gun cartridge

replacement and pull-force check,
2-12 to 2-15

description, 2-10 to 2-11
identification and handling, 2-11

log entries, 2-11
safety precautions, 2-11
service life, 2-11

Automatic opening devices—Continued
ballistic spreading gun assembly—

Continued
operation, 2-11
removal of ballistic spreading gun,

2-12
Automatic parachute ripcord release assembly,

installation of, 3-10 to 3-11
Awl, hand tool, 10-12

B

Ballistic spreading gun assembly, 2-9 to 2-15
Ballistic spreading gun inspection, 1-28
Beacon set radio, AN/URT-33A, 5-10 to 5-11
Bell jar, 11-14 to 11-15
Binder’s knot, 10-29
Bowline knot, 10-29

C

Cable grip, 5-21 to 5-22
Calendar inspection, 12-26 to 12-33

bench test, 12-27
capacitance test (empty), 12-28
capacitance test (full), 12-30 to 12-31
converter assembly purge, 12-27 to 12-28
converter charge, 12-32 to 12-33
converter leakage test, 12-29 to 12-30
evaporation loss test (buildup and supply

mode), 12-31
evaporation loss test (vented mode), 12-31

to 12-32
fill and buildup time test, 12-30
flow test, 12-32
insulation resistance test (empty), 12-28
relief valve test, 12-28 to 12-29
service life, 12-27
visual inspection, 12-27

Calendar/phased/SDLM inspections, 12-9 to
12-18

bench test, 12-9
inward leakage test, 12-9 to 12-18
service life, 12-9

Canopies, 1-6 to 1-10
Canopy damage charts, parachutes, 1-21 to

1-22
Carbon dioxide, 8-1 to 8-5

CO 2 recharge equipment, 8-1 to 8-2
CO 2 supply cylinders, 8-2
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Carbon dioxide—Continued
inspecting C02 cylinders and recharging,

8-2 to 8-5
maintenance for the C-O-TWO transfer

unit, 8-5
maintenance of the Walter Kidde transfer

unit, 8-5
Class 111 sewing machines, 9-18
Clothing, types of flight, 4-3 to 4-12
Clove hitch knot, 10-30
Components of parachutes, 1-5 to 1-11
Configuration and function, 12-18 to 12-21
Connector link ties, installation of, 3-12 to

3-13
Consew 99R and 99R-3 sewing machines, 9-34

to 9-39
Containers, parachute, 1-10
Converter supply connection, NIP-6, 11-15 to

11-16
Converter test stands, liquid oxygen, 11-13 to

11-21
CSU-15/P anti-g garment, 4-13 to 4-14
Curtain fastener, 10-15
CWU-27/P, summer flyer’s coverall and

CWU-73/P blue flyer’s coverall, 4-3 to 4-4

D

Daily/preflight inspection, 12-2 to 12-6
bench test, 12-3 to 12-6
calendar inspection, 12-2
special inspections, 12-2
visual inspection, 12-2 to 12-3

Demonstrating the use of rafts, 6-16 to 6-19
boarding the raft, 6-18
safety precautions in boarding rafts, 6-18

to 6-19
Differential pressure gauge, DF-1, 11-15
Distress light (SDU-5/E), 5-3
Dye marker, 5-1

E

Engineering requirements for fabrics, 10-6 to
10-9

External pilot parachute, 3-6 to 3-7

F

Fabrication and manufacture, 10-1 to 10-30
hardware, 10-12 to 10-20

curtain fastener, 10-15
glove fasteners, 10-13 to 10-14

hand installation, 10-14
press installation, 10-14

grommets, 10-12 to 10-13
grommet press installation 10-13
grommet set installation, 10-13

interlocking slide fasteners, 10-15 to
10-20

fabrication, 10-18 to 10-19
interlocking slide fastener

construction, 10-16
interlocking slide fastener

operation, 10-16 to 10-17
interlocking slide fastener tools,

10-17
interlocking slide fastener repair,

10-17 to 10-18
installing an interlocking slide

fastener, 10-18
procurement of slide fasteners,

10-19 to 10-20
shortening an interlocking slide

fastener, 10-18
slide fastener pressure foot,

10-18
three-way locking fasteners, 10-14
three-way locking snaps, 10-14 to

10-15
seams and knots, 10-20 to 10-30

hand-sewn seams, 10-20 to 10-24
hand sewing the running stitch,

10-22
hand-sewn overthrow stitch,

10-22 to 10-23
purposes and characteristics of

the basting stitch, 10-22
sewing the baseball stitch, 10-23

to 10-24
use of the hand-sewn hidden

stitch and the needle used,
10-24

knots, 10-28 to 10-30
binders knot, 10-29
bowline, 10-29
clove hitch, 10-30
half hitch, 10-29 to 10-30
overhand knot, 10-28
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Fabrication and manufacture—Continued
seams and knots—Continued

knots—Continued
square knot, 10-29
surgeon’s knot, 10-29

machine-sewn seams, 10-24 to 10-28
advantages and characteristics of

a machine-sewn seam, 10-25
appropriate spacing of machine-

sewn seams, 10-27 to 10-28
meanings and symbols of

machine-sewn basic stitches,
10-25 to 10-26

uses of varying classes of
machine-sewn seams and
stitchings, 10-26 to 10-27

special hand tools, 10-9 to 10-12
awl, 10-12
foot-operated grommet press, 10-10
hand press, 10-10
knife, 10-10, 10-11
measuring devices, 10-11 to 10-12
sailmaker’s palm, 10-12
shears, 10-9 to 10-10
star punch, 10-12

textile materials, terms, and meanings,
10-1 to 10-9

construction features and uses of
various textile materials, 10-2 to
10-4

cotton, 10-3
duck, 10-3
leather, 10-4
NOMEX fabric, 10-3
nylon, 10-3
rubber, 10-3
vinyl, 10-4

difference between threads and
cords, 10-4 to 10-5

cords, 10-5
threads, 10-4 to 10-5

engineering requirements for fabrics,
10-6 to 10-9

air permeability, 10-6
elasticity (or elastic recovery),

10-7 to 10-8
elongation, 10-7
moisture regain, 10-8
resistance to abrasion, 10-8
resistance to chemicals, 10-8 to

10-9
resistance to heat, 10-8
resistance to mildew and insects,

10-8
resistance to sunlight, 10-8

Fabrication and manufacture—Continued
textile materials, terms, and meanings—

Continued
engineering requirements for fabrics—

Continued
strength, 10-6
weight, 10-8

fiber and filament, 10-1 to 10-2
bias, 10-2
cloth weight, 10-2
filling, 10-2
selvage and raw edges, 10-2
staple, 10-1
tensile strength, 10-2
warp, 10-2
weave, 10-2
yarn, 10-1

storage of textile materials, 10-5
to 10-6

webbings and tapes, 10-4
tapes, 10-4
webbings, 10-4

Fire-resistant flyer’s gloves, GS/FRP-2, 4-4 to
4-5

Flight clothing, types of, 4-3 to 4-12
Flyer’s boot, 4-5
Forest penetrator and flotation collar, 5-15 to

5-17

G

Garments, anti-g, 4-12 to 4-15
CSU-15/P anti-g garments, 4-13 to 4-14
maintenance, 4-15

Gauges and indicators, 11-7 to 11-8
General packet, 5-4
Glossary, AI-1 to AI-17
Glove fasteners, 10-13 to 10-14

hand installation, 10-14
press installation, 10-14

Grommet press, foot-operated, 10-10
Grommets, 10-12 to 10-13

grommet press installation, 10-13
grommnet set installation, 10-13

GS/FRP-2, fire-resistant flyer’s gloves, 4-4 to
4-5

H

Half hitch knot, 10-29 to 10-30
Hand press, 10-10
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Hand-sewn seams, 10-20 to 10-24
Hardware, 10-12 to 10-20

curtain fastener, 10-15
glove fasteners, 10-13 to 10-14
grommets, 10-12 to 10-13
interlocking slide fasteners, 10-15 to 10-20
three-way locking fasteners, 10-14
three-way locking snaps, 10-14 to 10-15

Harness hardware, 1-11 to 1-13
adapters, 1-12
connector links, 1-13
Koch release adapters, 1-13
snaps, 1-12 to 1-13

Harness, parachute, 1-10
Helicopter rescue devices, 5-12 to 5-24
Helmets, 4-18 to 4-24

helmet configuration buildup, 4-21
inspections, 4-23
maintenance, 4-21 to 4-22
major helmet assemblies, 4-19 to 4-20
major helmet components, 4-20 to 4-21
sizing the PRK-37/P, 4-21
SPH-3C helmet, 4-23 to 4-24

Hydrostatic test of CO2 cylinders, 6-4 to 6-5
Hypoxia, effects of, 11-2

I

Illumination signal kit, Mk 79, Mod 0 5-2
Inflatable survival equipment, 6-1 to 6-35

demonstrating the use of rafts, 6-16 to
6-19

boarding the raft, 6-18
safety precautions in boarding rafts,

6-18 to 6-19
inspections, 6-1 to 6-5

cleaning, 6-4
determination of repairability, 6-2
functional test, 6-2 to 6-3
hydrostatic test of C02 cylinders,

6-4 to 6-5
leakage testing, 6-3 to 6-4
pull cable proof load test for

multiplace rafts, 6-3
life preserver inspections, 6-28 to

6-35
functional testing, 6-30
inflation assembly inspection, 6-33 to
6-35

battery replacement, LPU-23/P
(series) and LPU-24/P (series),
6-35

Inflatable survival equipment—Continued
life preserver inspections—Continued

inflation assembly inspection—
Continued

installation of cylinders: LPA-1/1A
(series), LPA-2 (series),
LPU-21/P (series), LPU-30/P,
and LPP-1 (series), 6-34

installation of cylinders, LPU-23/P
(series) and LPU-24/P (series),
6-34 to 6-35

leakage test, 6-30 to 6-32
test fixture, 6-30
test procedure, 6-30 to 6-32

visual inspection, 6-32 to 6-33
battery visual inspection,

LPU-23/P (series) and
LPU-24/P (series), 6-32

battery voltage testing, LPU-23/P
(series) and LPU-24/P (series),
6-32 to 6-33

life preservers, 6-22 to 6-28
LPP-1/1A life preserver assembly,

6-26
LPU-21/P series life preserver

assembly, 6-22 to 6-24
LPU-23/P series life preserver

assembly, 6-24 to 6-26
LPU-24/P series life preserver

assembly, 6-26
LPU-30/P life preserver assembly,

6-26 to 6-28
LRU-12/A life raft assembly, 6-8 to 6-10
LRU-13/A life raft assembly, 6-10 to

6-13
equipment and survival items, 6-10
packing procedures remote or local

pull, 6-10 to 6-13
LRU-14 series life raft assembly, 6-13 to

6-15
equipment and survival items, 6-14

to 6-15
operation, 6-15

LRU-15/A life raft assembly, 6-15 to
6-16

emergency repairs, 6-16
equipment and survival items, 6-16

multiplace rafts, 6-5 to 6-8
bulkheads, 6-6
combination supply pocket and

bailer, 6-7
inflatable seats, 6-6
lifeline, 6-7
righting handles, 6-7
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Inflatable survival equipment—Continued
multiplace rafts—Continued

seam tapes and patches, 6-5 to 6-6
supply pocket, 6-6 to 6-7
topping-off valves, 6-7 to 6-8

one-man life rafts, 6-19 to 6-22
LR-1 life raft assembly, 6-20 to 6-22

ballast bags, 6-21
boarding handles, 6-21
flotation tube, 6-20
inspection, 6-22
oral inflation tube, 6-20 to 6-21
retaining line, 6-21
sea anchor, 6-21
sea anchor pocket, 6-21
securing line, 6-21
survival items, 6-21 to 6-22
weathershield, 6-21

LRU-7/P life raft assembly, 6-19 to
6-20

Inspection, daily/preflight, 12-2 to 12-6
bench test, 12-3 to 12-6
calendar inspections, 12-2
special inspections, 12-2
visual inspection, 12-2 to 12-3

Inspections, 7-3 to 7-9
acceptance/phased/SDLM inspections,

7-4 to 7-8
functional check, 7-7 to 7-8
swaged ball pull test, 7-4 to 7-7
visual inspection, 7-4

purging and charging emergency oxygen
systems, 7-8 to 7-9

Inspections, personnel parachute, 1-14 to 1-16
inspection schedules, 1-16
parachute maintenance, 1-16
reasons for inspecting parachutes, 1-14 to

1-16
specifications, 1-16

Inspections, procedures for preliminary tests,
1-24 to 1-30

Integrated torso harnesses, 4-15 to 4-18
Interlocking slide fasteners, 10-15 to 10-20

K

Kit, seat survival, 7-1 to 7-9
Knife, hand tool, 10-10 to 10-11
Knots, 10-28 to 10-30

binder’s knot, 10-29
bowline, 10-29
clove hitch, 10-30
half hitch, 10-29 to 10-30
overhand know, 10-28

Knots—Continued
square knot, 10-29
surgeon’s knot, 10-29

Koch release adapters, harness hardware, 1-13

L

Life preservers, 6-22 to 6-35
Lifeline, rafts, 6-7
Linear flow elements, 11-16
Liquid oxygen converters, 12-18
Liquid oxygen quantity gauge capacitor-type

tester, 11-16
LPP-1/1A life preserver assembly, 6-26
LPU-21/P series life preserver assembly, 6-22

to 6-24
LPU-23/P series life preserver assembly, 6-24

to 6-26
LPU-24/P series life preserver assembly, 6-26
LPU-30/P life preserver assembly, 6-26 to

6-28
LR-1 life raft assembly, 6-20 to 6-22
LRU-7/P life raft assembly, 6-19 to 6-20
LRU-12/A life raft assembly, 6-8 to 6-10
LRU-13/A life raft assembly, 6-10 to 6-13

equipment and survival items, 6-10
packing procedures remote or local pull,

6-10 to 6-13
LRU-14 series life raft assembly, 6-13 to 6-15

equipment and survival items, 6-14 to
6-15

operation, 6-15
LRU-15/A life raft assembly, 6-15 to 6-16

emergency repairs, 6-16
equipment and survival items, 6-16

M

Machine-sewn seams, 10-24 to 10-28
Maintenance, 12-24 to 12-26

acceptance/turnaround/daily/preflight/
postflight and transfer inspections,
12-24

functional test, 12-25 to 12-26
visual inspection, 12-25

Maintenance records and inspection parachute,
1-16 to 1-22

Maintenance scheduling and records, 4-1 to
4-3

maintenance documents, 4-1 to 4-3
modifications of flight equipment, 4-3

Manometer preparation, 11-10
Medical packet, 5-3
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Mirror, signaling, 5-1 to 5-2
Mk 13, Mod 0 signal flare, 5-2 to 5-3
Mk 79, Mod 0 illumination signal kit, 5-2
Multiplace rafts, pull cable proof load test,

6-3

N

NAMP, Naval Aviation Maintenance Program
forms, 1-22

NES-12 personnel parachute system, 3-1 to
3-15

rigging, 3-4 to 3-15
attachment of container assembly to

riser assembly, 3-12
attachment of firing lanyard to

suspension line connector link,
3-14 to 3-15

external pilot parachute, 3-6 to 3-7
installation of automatic parachute

ripcord release assembly, 3-10 to
3-11

installation of connector link ties,
3-12 to 3-13

installation of release assembly
lanyard and ripcord assembly, 3-13
to 3-14

installation of spreading gun, 3-4 to
3-6

preliminary procedures, 3-4
stowage of firing lanyard into

extractor sleeve, 3-8 to 3-10
straightening canopy gores with

spreader gun installed, 3-8
suspension line continuity check

with spreading gun installed, 3-7 to
3-8

Net, rescue, 5-17 to 5-18

0

One-man life rafts, 6-19 to 6-22
LR-1 life raft assembly, 6-20 to 6-22
LRU-7/P life raft assembly, 6-19 to 6-20

OPNAV 4790/38, preflight/daily/turnaround/
postflight maintenance record, 1-17

OPNAV 4790/101, parachute configuration,
inspection and history record, 1-17 to 1-27

Oscillating type sewing machines, 9-3 to 9-18

Overhand knot, 10-28
Oxygen components test stands, 11-1 to 11-21

liquid oxygen converter test stands, 11-13
to 11-21

cleaning, 11-21
functions, 11-14 to 11-16

bell jar, 11-14 to 11-15
converter supply connection,

NIP-6, 11-15 to 11-16
differential pressure gauge,

DF-1, 11-15
flow of oxygen, 11-16
linear flow elements, 11-16
liquid oxygen quantity gauge

capacitor-type tester, 11-16
relief valve, RV-11, 11-15

maintenance, 11-16 to 11-21
installation, 11-18
test stand leakage tests, 11-18
visual inspection, 11-18

periodic inspections, 11-21
troubleshooting, 11-21

maintenance, 11-10 to 11-13
manometer preparation, 11-10
periodic inspections, 11-12 to 11-13

altitude chamber and suit
simulator tank inward leakage
test, 11-12

biweekly inspection, 11-13
daily inspection, 11-12
monthly inspection, 11-13
weekly inspection, 11-12

pressure/leakage tests, 11-10
leakage control valve(E) and

leakage on/off valve (G) tests,
11-11

outward leakage test (regulated
high-pressure system), 11-11

outward leakage test (regulated
low-pressure system), 11-11

outward leakage test (supply
system), 11-11

suit simulator system leakage
tests, 11-11 to 11-12

Vol-O-Flo calibration, 11-13
Vol-O-Flo element cleaning, 11-13

oxygen, 11-1 to 11-3
characteristics of oxygen, 11-2 to

11-3
effects of hypoxia, 11-2
types of oxygen, 11-3
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Oxygen components test stands—Continued
oxygen component test stand 1172AS100,

11-3 to 11-10
check valve connections, 11-9
control valves, 11-6 to 11-7

measuring control valves, 11-6
to 11-7

nonmeasuring control valves,
11-7

gauges and indicators, 11-7 to 11-8
on/off valves, 11-4
regulators, 11-7
safety precautions, 11-10
selector valves, 11-4
shufoff valves, 11-7
test stand connections, 11-8
vacuum pump, 11-9 to 11-10
Vol-O-Flo elements, 11-4 to 11-6

Oxygen masks, 4-24 to 4-32
attachment of bayonet and receiver

mechanism, 4-28 to 4-31
preflight/postflight inspection, 4-31 to

4-32
pressure-demand oxygen mask MBU-12/P,

4-24 to 4-28
Oxygen-related components, 12-1 to 12-33

aircraft panel-mounted regulators, 12-6 to
12-18

acceptance/special/daily inspections,
12-8 to 12-9

calendar/phased/SDLM inspections,
12-9 to 12-18

bench test, 12-9
inward leakage test, 12-9 to

12-18
service life, 12-9

maintenance, 12-7
turnaround/preflight/postflight/

transfer inspections, 12-7 to 12-8
calendar inspection, 12-26 to 12-33

bench test, 12-27
capacitance test (empty), 12-28
capacitance test (full), 12-30 to 12-31
converter assembly purge, 12-27 to

12-28
converter charge, 12-32 to 12-33
converter leakage text, 12-29 to 12-30
evaporation loss test (buildup and

supply mode), 12-31
evaporation loss test (vented mode),

12-31 to 12-32
fill and buildup time test, 12-30
flow test, 12-32
insulation resistance test (empty),
12-28

Oxygen related components—Continued
calendar inspection—Continued

relief valve test, 12-28 to 12-29
service life, 12-27
visual inspection, 12-27

configuration and function, 12-18 to
12-21

daily/preflight inspection, 12-2 to 12-6
bench test, 12-3 to 12-6
calendar inspection, 12-2
special inspections, 12-2
visual inspection, 12-2 to 12-3

liquid oxygen converters, 12-18
maintenance, 12-24 to 12-26

acceptance/turnaround/daily/pre-
flight/postflight and transfer
inspections, 12-24

functional test, 12-25 to 12-26
visual inspection, 12-25

performance testing, 12-21 to 12-24
converter charge, 12-24
converter leakage, 12-24
fill and buildup time, 12-24
flow, 12-24
performance test sheet preparation,

12-23 to 12-24
relief valve, 12-24

P

Parachute actuators, automatic, 2-1 to 2-9
Performance testing, 12-21 to 12-24

converter charge, 12-24
converter leakage, 12-24
fill and buildup time, 12-24
flow, 12-24
relief valve, 12-24

Personnel parachute familiarization, 1-1 to
1-30

compliance with current directives, 1-30
components of parachutes, 1-5 to 1-11

canopies, 1-6 to 1-10
parachute containers, 1-10
parachute harness, 1-10
pilot chute, 1-5 to 1-6
ripcords, 1-11
suspension lines, 1-10

harness hardware, 1-11 to 1-13
adapters, 1-12
connector links, 1-13
Koch release adapters, 1-13
snaps, 1-12 to 1-13
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Personnel parachute familiarization—
Continued

harness hardward—Continued
inspections, 1-22 to 1-24
acceptance (original issue) calendar/

phased/conditional inspections,
1-22 to 1-24

aircraft accident report inspec-
tion, 1-23 to 1-24

calendar/phased, 1-23
conditional inspection, 1-23
original issue/acceptance, 1-23
postcombat inspection, 1-23

daily inspection, 1-22
special inspection, 1-22

parachute inspection and maintenance
records, 1-16 to 1-22

canopy damage charts, 1-21 to 1-22
Naval Aviation Maintenance Program

forms, 1-22
parachute configuration, inspection

and history record (OPNAV
4790/101), 1-17 to 1-21

cartridges and cartridge-actuated
devices, 1-19

configuration verification (a list
of each item that has a service
life), 1-19 to 1-20

initiation, 1-19
miscellaneous history, 1-19
procedures, 1-20 to 1-21
technical directives, 1-19

preflight/daily/turnaround/postflight
maintenance record (OPNAV
4790/38), 1-17

recording modifications, 1-22
personnel parachute inspections, 1-14 to

1-16
inspection schedules, 1-16
parachute maintenance, 1-16
reasons for inspecting parachutes,

1-14 to 1-16
specifications, 1-16

procedures for preliminary tests and
inspections, 1-24 to 1-30

ballistic spreading gun inspection,
1-28

canopy inspection, 1-25 to 1-26
connector link inspection, 1-27 to

1-28
container assembly inspection, 1-29

to 1-30

Personnel parachute familiarization—
Continued

procedures for preliminary tests and
inspections—Continued

contamination inspection, 1-24 to
1-25

acid and alkaline contamination,
1-25

other contaminations, 1-25
harness/riser assembly inspection

1-28
harness/riser assembly inspection,

1-28
cross-connector strap inspection,

1-29
hardware inspection, 1-28 to

1-29
inspecting for wear and physical

defects, 1-25
pilot parachute inspection, 1-25
replacement of parachute assemblies

and subassemblies, 1-24
ripcord assembly inspection, 1-29

ripcord handle clip inspection,
1-29

ripcord handle pocket inspection,
1-29

ripcord pull test, 1-24
service life checks, 1-24 .
suspension and vent line inspection,

1-26 to 1-27
transporting parachutes, 1-13 to 1-14

shipping-containers, 1-13 to 1-14
storing, 1-14

Pneumatic rescue hand tool, 5-22 to 5-24
Preservers, life, 6-22 to 6-35
Pressure/leakage tests, 11-10
Pull cable proof load test for multiplace

rafts, 6-3
Purging and charging emergency oxygen

systems, 7-8 to 7-9

R

Rafts, multiplace, 6-5 to 6-8
bulkheads, 6-6
combination supply pocket and bailer,

6-7
inflatable seats, 6-6
lifeline, 6-7
right handles, 6-7
seam tapes and patches, 6-5 to 6-6
supply pocket, 6-6 to 6-7
topping-off valves, 6-7 to 6-8
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Rations, 5-4 Rescue and survival equipment—Continued
References, AII-1 to AII-3
Release assembly lanyard and ripcord

assembly, installation of, 3-13 to 3-14
Relief valve, RV-11, 11-15
Rescue and survival equipment, 5-1 to 5-24

canned drinking water, 5-4 to 5-5
helicopter rescue devices, 5-12 to 5-24

cable grip, 5-21 to 5-22
calendar inspection, 5-22
cleaning, 5-22
maintenance, 5-22

forest penetrator and flotation collar,
5-15 to 5-17

cleaning, 5-16 to 5-17
inspection, 5-16
maintenance, 5-16

hoist quick-splice plate, 5-21
calendar inspection, 5-21
cleaning, 5-21
maintenance, 5-21

pneumatic rescue hand tool, 5-22 to
5-24

calendar inspection, 5-23 to 5-24
cleaning, 5-24
maintenance, 5-23

rescue harness, 5-18 to 5-20
calendar inspection, 5-18 to 5-20
cleaning, 5-20
maintenance, 5-18
preflight inspection, 5-18

rescue hook, 5-20 to 5-21
calendar inspection, 5-21
cleaning, 5-21
maintenance, 5-20

rescue net, 5-17 to 5-18
cleaning, 5-18
inspection, 5-18
maintenance, 5-18

rescue seat, 5-14, to 5-15
cleaning, 5-15
inspection, 5-15
maintenance, 5-15

survivor’s sling, 5-13 to 5-14
calendar inspections, 5-14
maintenance, 5-14

individual aircrewman’s survival kit
(SRU-31/P), 5-3 to 5-4

general packet, 5-4
inspection, 5-4
medical packet, 5-3

rations, 5-4
signaling equipment and devices, 5-1 to

5-3
distress light (SDU-5/E), 5-3

dye marker, 5-1
Mk 13 Mod 0 signal flare, 5-2 to 5-3
Mk 79, Mod 0 illumination signal

kit, 5-2
signaling mirror, 5-1 to 5-2

survival radios and beacons, 5-5 to 5-12
AN/PRC-63 radio set, 5-5 to 5-7

battery replacement, 5-7
function and use of operating

controls, 5-6
general principles of operation,

5-5 to 5-6
inspections, 5-7

AN/PRC-90 radio set, 5-7 to 5-10
batteries, 5-8
operating procedure, 5-8 to 5-10

AN/PRT-5 transmitting set, 5-11 to
5-12

AN/URT-33A beacon set radio, 5-10
to 5-11

Rigging, parachute, 3-4 to 3-15
Ripcord pull test, 1-24
Ripcords, parachute, 1-11
Rotary sewing machines, 9-18 to 9-39
RSSK-8 series seat survival kit, 7-1 to 7-3

S

Safety precautions, 11-10
Sailmaker’s palm, hand tool, 10-12
SDU-5/E, distress light, 5-3
Seams and knots, 10-20 to 10-30

hand-sewn seams, 10-20 to 10-24
knots 10-28, to 10-30
machine-sewn seams, 10-24 to 10-28

Seat, rescue, 5-14 to 5-15
Seat survival kit, 7-1 to 7-9

inspections, 7-3 to 7-9
acceptance/phased/SDLM inspections,

7-4 to 7-8
functional check, 7-7 to 7-8
swaged ball pull test, 7-4 to 7-7
visual inspection, 7-4

purging and charging emergency
oxygen systems, 7-8 to 7-9

RSSK-8 series seat survival kit, 7-1 to 7-3
Seats, inflatable, 6-6
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Sewing machines, 9-1 to 9-39
oscillating type sewing machines, 9-3 to

9-18
Singer sewing machine 7-33, 9-13 to

9-18
lubrication, 9-14
modification of presser foot for

webbing sewing, 9-17 to 9-18
needles and thread, 9-14
preparing the sewing, 9-17
regulating the length of stitch,

9-17
regulating the pressure on the

material, 9-17
regulating the tension, 9-16 to

9-17
removing the bobbin, 9-16
removing the work, 9-17
replacing the bobbin and

threading the shuttle, 9-16
setting the needle, 9-15
threading the machine, 9-15 to

9-16
winding the bobbin, 9-16

Singer sewing machine 31-15, 9-3 to
9-13

adjusting the feed dog, 9-8
adjusting the thread take-up

spring, 9-8 to 9-13
commencing to sew, 9-12
lubrication, 9-4
preparing for sewing, 9-12
regulating the length of a stitch,

9-13
regulating the pressure on the

material, 9-13
regulating the tension, 9-12 to

9-13
removing the bobbin case, 9-10
removing work, 9-13
replacing the bobbin case, 9-12
replacing the needle, 9-8 to 9-9
threading the bobbin case, 9-11

to 9-12
threading the machine, 9-10
timing the 31-15, 9-4 to 9-6
timing the feed dog with the

needle, 9-6 to 9-7
timing the needle with the shuttle,

9-6
winding the bobbin, 9-10 to 9-11

rotary sewing machines, 9-18 to 9-39
class 111 sewing machines, 9-18
Consew 99R and 99R-3 sewing

machine, 9-34 to 9-39
adjusting the bobbin thread

tension, 9-35
adjustment of the thread take-up

spring, 9-39
centering the needle in the throat

(needle) plate, 9-37
preparing the machine for rope

stitching (model 99R-3 only),
9-36 to 9-37

regulating the tension, 9-35
regulating the pressure of the

presser foot, 9-35
setting the needle bar at the

correct height, 9-37
stitch regulator and reverse

sewing and tacking, 9-36
straight and zigzag sewing, 9-36
threading the 99R and 99R-3

machines, 9-34 to 9-35
timing the feeding mechanism,

9-38 to 9-39
timing the movement of the

needle bar frame, 9-39
timing the sewing hook, 9-37 to

9-38
to raise or lower the feed dog,

9-39
to remove and replace and the

sewing hook, 9-38
different models of the 111 W sewing

machine, 9-18 and 9-19
111 W 150 sewing machine, 9-18

to 9-19
111 W 151 sewing machine, 9-19
111 W 152 sewing machine, 9-19
111 W 153 sewing machine, 9-19
111 W 154 sewing machine, 9-19
111 W 155 sewing machine, 9-19

functional features, 9-19 to 9-26
lubrication of the class 111

sewing machine, 9-22 to 9-23
needles and thread, 9-23 to 9-24
operation, 9-24
preparing for sewing, 9-25
removing the bobbin, 9-24
removing the work, 9-25 to 9-26
regulating the length of stitch,

9-25
regulating the pressure on the

material, 9-25
regulating the tension, 9-25
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Sewing machines—Continued
rotary sewing machines—Continued

functional features—Continued
replacing the bobbin and

threading the bobbin case,
9-25

setting the needle, 9-24
threading the machine, 9-24
timing the 111 W class sewing

machines, 9-21 to 9-22
winding the bobbin, 9-25

Singer sewing machine 143 W 2 and
3, 9-30 to 9-33

bobbin and bobbin case, 9-31
needle and thread, 9-30
raising or lowering the feed dog,

9-33
regulating the length of the

stitch, 9-31
regulating the width of the

zigzag, 9-31
removing the work, 9-33
setting and timing the needle bar

frame, 9-32
setting the hook distance to or
from needle, 9-32 to 9-33
setting the needle, 9-30
setting the needle bar, 9-31 to

9-32
sewing techniques, 9-33
threading the needle, 9-31
timing sewing hook, 9-32

Singer sewing machine 211 W 151,
9-26 to 9-30

adjustments, 9-27 to 9-30
lubrication, 9-30
needles, 9-26 to 9-27
removing the air shaft connection
belt, 9-30

Shears, hand tool, 10-9 to 10-10
Signal flare, Mk13, Mod 0, 5-2 to 5-3
Signaling mirror, 5-1 to 5-2
Snaps, harness hardware, 1-12 to 1-13
Snaps, three-way locking, 10-14 to 10-15
Special inspections, 12-2
Spreading gun, installation of, 3-4 to

3-6
Square knot, 10-29
SRU-31/P, individual aircrewman’s survival

kit, 5-3 to 5-4
general packet, 5-4
inspection, 5-4
medical packet, 5-3

Star punch, hand tools, 10-12
Summer flyer’s coverall CWU-27/P and blue

flyer’s coverall CWU-73/P, 4-3 to 4-4
Surgeon’s knot, 10-29

Survival radios and beacons, 5-5 to 5-12
AN/PRC-63 radio set, 5-5 to 5-7
AN/PRC-90 radio set, 5-7 to 5-10
AN/PRT-5 transmitting set, 5-11 to

5-12
AN/URT-33A beacon set radio, 5-10 to
5-11

Survivor’s sling, 5-13 to 5-14

Suspension line continuity check with
spreading gun installed, 3-7 to 3-8

SV-2 survival vest, 4-6
Swaged ball pull test, 7-4 to 7-7

T

Test stand 1172AS100 oxygen component,
11-3 to 11-10

Test stand connections, 11-8
Textile materials, terms, and meanings,

10-1 to 10-9
construction features and uses of various

textile materials, 10-2 to 10-4
difference between threads and cords,

10-4 to 10-5
engineering requirements for fabrics,

10-6 to 10-9
fiber and filament, 10-1 to 10-2
storage of textile materials, 10-5 to

10-6
webbings and tapes, 10-4

Three-way locking fasteners, 10-14
Three-way locking snaps, 10-14 to 10-15
Tools, special hand, 10-9 to 10-12

awl, 10-12
foot-operated grommet press, 10-10
hand press, 10-10
knife, 10-10 to 10-11
measuring devices, 10-11 to 10-12
sailmaker’s palm, 10-12
shears, 10-9 to 10-10
star punch, 10-12

Transmitting set, AN/PRT-5, 5-11 to
5-12
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Transporting parachutes, 1-13 to 1-14
shipping containers, 1-13 to 1-14
storing, 1-14

Turnaround/preflight/postflight/transfer
inspections, 12-7, to 12-8

V

Vacuum pump, 11-9 to 11-10
Visual inspection, 7-4

Vol-O-Flo calibration, 11-13
Vol-O-Flo element cleaning, 11-13
Vol-O-Flo elements, 11-4 to 11-6

W

Water, canned drinking, 5-4 to 5-5
Webbings and tapes, 10-4
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